SPECIFY 
FOR PIPELINE PROTECTION! 


Regardless where pipe lines 
wind their way ... through sand, 
swamps, along river moisture- 
proof NO-OX-ID and NO-OX-ID- 
ized wrappers guard them against 
corrosion NO-OX-ID 


maintains intimate contact with the 
metal, inhibits underfilm corrosion, 
prevents exterior destructive action. 
Ask about NO-OX-ID and NO-OX- 


IDized wrappers for complete pipe 
line protection. 


q 
q 
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Applying NO-OX-ID and NO-OX-IDized wrapper to pipe 
lines. Work can be done in winter or summer, on location 
or in pipe yard. 


ORIGINAL 


Dearborn Chemical Company 
Dept. CO, 310 S. Michigan Ave., Chicago 4, Ill. 
New York e Los Angeles ¢ Toronto 
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Pipe Cleaning, Coating and Wrapping 


any coating and wrapping specification 


Complete Reconditioning 
Service for Old Pipe 


q 
HOUSTON, TEXAS 


These illustrations show typical installa- 
tion views pipe line coated with 


Reilly Enamel. 


Pipe lines coated with Reilly Enamel are dependably protected 
against corrosion from all causes. The tough, durable Reilly coating 
completely seals and insulates the steel against extraneous materials 
and the elements, thus preventing the corrosive agencies from coming 
contact with the metal. Reilly Enamel also effectively resists soil 
stress and abrasion, and withstands temperatures high 160°F. 
without flow sag, and low minus 20°F. without checking 
cracking. 

Booklet describing Reilly Protective Coatings for all types sur- 
faces will sent request. 


REILLY TAR CHEMICAL CORPORATION 
Merchants Bank Building Indiana 
500 Fifth Avenue, New York 2513 South Damen Avenue, Chicago Illinois 
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WHY FIBERGLAS* PIPE WRAP helps give better, more 
economical protection and longer life for underground pipe— 
and how used—is explained this interesting, illustrated 
folder. Get your copy the NACE Exhibition—or write 
Owens-Corning Fiberglas Corporation, Department 958, Toledo 


Ohio. Branches principal cities. 
In Canada: Fiberglas Canada Ltd., Toronto, Ontario 


OWENS-CORNING 


FIBERGLAS 


te ub 


Ww 
WRA 
*Fiberglas is the trade-mark (Reg. U. S. Pat. eee : 
Off.) for a variety of products made of ae 
or with glass fibers by Owens-Corning 
Fiberglas Corporation. 
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Midwestern has delivered more 
squares famous Owens-Corning Fiberglas Under- 
ground Pipe Wrap the past few 
millions additional squares are firm order for 
future delivery. Fiberglas’ consistent tensile strength 
and uniformity, along with its other outstanding prop- 
erties doubtless holds the answer your corrosion 
problems, too! 
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Experience has demonstrated that Cathodic Protec- 
tion can only used economically with protective 


coatings that provide non-deteriorating insulation. 


Such insulation furnished the use Barrett 


Coal-tar Enamels. Their proved resistance mois- 
ture absorption provides continuous electrical 


insulation over long periods time. 


Stability the electrical resistance Barrett 


Enamels requires minimum electrical energy 
and equipment make Cathodic Protection eco- 
nomical, now and the future. The service records 
these efficient coatings are dependable guide 


engineers who are today building corrosion- 


proof pipelines. 


THE BARRETT DIVISION 


ALLIED CHEMICAL DYE CORPORATION 
Rector Street, New York 


FIELD SERVICE: The Barrett Pipeline Ser- 
vice Department and staff Field Service men 
are equipped provide both technical and on- 


the-job assistance the use Barrett Enamel. Reg. U.S. Pat, 
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Advantages Carbon 
Raschig Rings 


Corrosion resistant 
Light in weight 
Immune to thermal 
shock 

Won’t crush the 
tower 

spalling 
More contact 
surface 

Low back 
pressure 


Eliminate 
“channeling” of 
flow material 


vent 


Car- 
bon Raschig 
Rings provide the 
most economical 
and efficient tower- 
packing material 
for reaction and 
handling corrosive 
agents, such hydro- 
fluoric acid, organic- 
hydrochloric mix- 
and hot aqueous 
alkalies. These rings 
are also excellent 
systems... 
towers which sud- 
den temperature 
changes result 


and tower processes 
where thorough dis- 
persion essential 
satisfactory opera- 
tion. 


4 
For more information, 
write to: 
NATIONAL CARBCN 


East 42nd Street, New York 
Sales Offices: Atlanta, Chicago, 
New York, 


COMPANY, INC., Dept. 
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A. 35, Brookes, Public Service Electric Gas Co., Newark, WN. J... Chairman 


North Central Region 


H. J. McDonald, Illinois Institute of Technology, Chicago, Director | 
Ronningen, Ronningen Engineering Sales, Vicksburg, Secretary-Treasurer 
South East Region 
J. T. MacKenzie, American Cast Iron Pipe Co., Birmingham, Director 
South Central Region 
D. B. Good, The Texas Pipe Line Company, Tulsa, Oklahoma............. Chairman i 


T. R. Statham, Magnolia Pipe Line Co., Dallas, Asst. Secretary-Treasurer 
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C. Kenyon Welis, Water Department, Long Beach, .. Vice Chairman 
Goldkamp, San Diego Gas Electric Co., San Secretary-Treasurer 


A. Robinson, The Dow Chemical Co., Midland, Mich... ... Vice Chairman 
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This machine double coats and double wraps one operation. 
It was developed especially for J-M bv Crutcher-Rolfs-Cummings of Houston. 


single operation 


The Johns-Manville machine, pictured here, applies double pro- 
tection against soil corrosion. TWO coats enamel... TWO 
fast pipelines can assembled. 

This saves money installation costs savings that con- 
tinue through years service because Johns-Manville Asbestos 
Pipeline Felts are made time-defying, rotproof asbestos fibres, 
J-M Asbestos Felts are the most widely used material for guard- 
ing enamel against soil stresses and distortion. 

For complete information, write Johns-Manville, 

Box 290, New York 16, New York. 


Seooucts 


Johns-Manville ASBESTOS Pipeline Felts 
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protection 


you have underground corrosion problem— 
buried storage tanks underground 
piping, for find that Magnesium 
Anodes are the effective—the efficient answer. 
They are being used ever increasing number 
commercial installations. That’s because they 
have proved their ability reduce corrosion 
minimum wide variety applications. 


Take look some the important advantages 
Magnesium Anodes listed here, and see 
why they give you maximum protection 
lowest cost. High anode voltage, for example, 
means stored electrical energy always readily 
Freedom from polarization effects per- 
mits continued production electrical current 
interference corrosion products. These 
explain the superiority Magnesium 
And they explain why widely 
Better investigate Magnesium 
for your own installation. Get the facts— 
Dow. 
MAGNESIUM DIVISION 
DOW CHEMICAL MIDLAND, MICHIGAN 


New York * Boston ¢ Philadelphia « Washington « Cleveland 
los Angeles Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 


anodes 


Why Magnesium Anodes Give You 
More Protection Less Cost 


1—External power source unnecessary. 
2—Equipment maintenance eliminated. 
3—Distributed anode system more efficient. 
4—Minimum effect nearby structures. 
5—High anode voltage. 

6—Large electrical storage capacity. 
7—Freedom from polarization. 

8—Easily and economically installed. 


Visit the Dow booth the N.A.C.E. 


"DOW 


CHEMICALS INDISPENSABLE 
INDUSTRY AND AGRICULTURE 
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ASSOCIATION 
CORROSION 


non-profit, scientific and research association 
individuals and companies concerned with corrosion 
interested it, whose objects are: 


(a) promote scientific research determin- 
ing the causes corrosion and methods its con- 
trol with respect theory and practice. 


(b) provide means exchange knowl- 
edge and ideas among those individuals actively 
engaged the control corrosion. 


(c) promote methods control corrosion. 


(d) promote standardization terminology, 
methods, equipment and design the develop- 
ment methods corrosion control. 


(e) foster cooperation 
owners metallic structures the solution 
their joint corrosion problems. 


incorporated association without capital 
stock, chartered under the laws Texas. Its affairs 
ure governed Board Directors, elected the 
general membership. Officers are nominated (1) the 
members, and elected the membership. 

Inquiries regarding membership, and all general 
correspondence should directed the Executive 
Secretary the administrative headquarters the 
National Association Corrosion Engineers 905 
Southern Standard Building, 711 Main Street, Hous- 
ton Texas. 


Shreveport, Louisiana 
New York, New York 
Houston, Texas 
Executive Secretary..... CAMPBELL 


Southern Standard Building 
Houston Texas 


Directors 


President 


United Gas Pipe Line Co., Shreveport, La. 


Vice President 


New York, N. Y. 


Treasurer 


Shell Pipe Line Corp., Houston, Texas 


Representing Active Membershi, 
The Ohio State University, Columbus, Oh o 
As BORNE 946-49 
Texas-Empire Pipe Line Co., Tulsa, Okla. 


ARTHUR SMITH, JR... 946-43 
The Dow Chemical Co., Midland, Mich. 


Representing Corporate Members 


Shell Pipe Line Corp., Houston, Texas 


Chicago Bridge & Iron Co., New York, }. Y, 


Union Oil Co. of Calif., Wilmington, Cali. 


Representing Associate 


Dearborn Chemical Co., Shreveport, La. 


Johns-Manville Sales Corp., New York, N. Y. 


Crutcher-Rolfs-Cummings, Houston, Texas 


Representing Regional Areus 


E. P. NOPPELL.. North bas 
Ebasco Services, Inc., I 
New York, N. Y. 

HUGII J. McDONALD............. North Centr! 
Institute Technology, Chicago, 

Texas Pipe Line Co., Houston, Texas ; 

Southern Counties Gas Co., Los Angeles, Calif. 


American Cast Iron Pipe Co., Birmingham, Ala. } 


Directors Ex-Officio 


F. J. McELHATTON, Past President, 1946-47 
Panhandle-Eastern Pipe Line Co., 
Kansas City, Mo. 
H. M. TRUFBLOOD 
Chairman, Policy and Planning Commitit 
Bell Telephone Laboratories, Inc., 
New York, N. Y. 
R. B. MEARS 
Chairman, Technical Practices Committtt 
Carnegie-Ilinois Steel Corp., Pittsburgh, Pa | 
IVY M. PARKER 
Chairman, Publication Committ 
Plantation Pipe Line Co., Bremen, Ga. 
GEORGE B. McCOMB 
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Salt Medium Corrosion 
Underground Cables* 


Andrews* 


AREAS where grounded d-c 

electric railways are operated, 
some the return current strays 
the rails underground me- 
structures, such lead covered 
cables. These parallel 
provide low resistance 
for the current return to- 
ward its source supply, near 
which point leaves the cables. This 
interchange current from one 
grounded structure another pre- 
sents serious corrosion prob- 
lems. 

For many protection from 
this type corrosion has been pro- 
vided electrolysis drains, which 
consist low resistance copper con- 
ductors connecting cables 
negative return the railyway sys- 
tem. This method protection, 
where several structures are drained 
common point, has disadvan- 
tage that various structures have 
different potential gradients, which 
result differences potential be- 
tween the various structures 
points remote from the substation. 

Figure illustrates typical case, 
where potential difference exists 
between rail and telephone cables. 


* A paper presented at the Annual Meeting 
of NACE in Chicago, Il., April 7-10, 1947. 

*Cable Testing Supervisor, Michigan 
Telephone Company, Detroit, Mich. 


Bell 


The voltage drop measurements 
shown the figure were made 
using telephone cable pairs. 
ference potential five volts be- 
tween rail and cable was measured 
Cedarhurst and Woodward ave- 
nues. This corresponds the differ- 
ence between the voltage drop over 
the rail return ten volts and that 
over the telephone underground ca- 
bles five volts. 

one time was believed that 
cables, maintained negative po- 
tential with respect other struc- 
tures, were immune from corrosion. 
When cable corrosion failures were 
experienced locations which were 
continuously negative, investigation 
the corroded cables and their en- 
vironments disclosed strong alkali 
concentration. some cases, white 
slimy substance, slippery the 
touch and irritating the skin, was 
found packed around cables the 
duct. These conditions usually de- 
velop locations adjacent rail 
switches treated with salt prevent 
freezing winter. Earth surround- 
ing these switches became saturated, 
causing reduction the earth’s 


resistance and resulting 
crease stray current 


rails. was determined that the ac- 
tion the stray current salt, 
shown caused sodium 
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Figure drops over telephone cables and rail system. 


hydroxide (NaOH) formed 
the cables within the ducts, result- 
ing corrosion lead cables from 
chemical attack. This electrochemi- 
cal action shown Figure The 
sketch shows cell containing two 
electrodes submerged salt solu- 
tion and connected external 
source electric current. Dissolv- 
ing salt (NaCl) water causes 
charged sodium ions and negatively 
charged chloride ions, When current 
flows from the anode the cathode 
through the electrolyte, the ions mi- 
grate. Sodium ions are attracted 
the cathode, where they lose their 
charge gaining electrons, be- 
come atoms. The sodium atoms re- 


act with water form sodium hy- 
droxide and hydrogen gas. The neg- 
ative chloride ions are attracted 


the anode, 


charge losing electrons, 
come atoms and chlorine molecules, 
which escape chlorine gas. 

The formation sodium hydrox- 
ide this electrochemical action 
can demonstrated adding 
small amount phenolphthalein 
the cell just described. The flow 
current will cause red color 
form the cathode, indicating for- 
mation alkali. the current con- 


tinues flow, the red 
creases density and volume. 
When cables and rail switch are 


close together can assumed 
that the earth between the two struc- 
tures saturated with salt. How- 
ever, the two structures are 
there may question the 
salt saturation the intervening 
earth. can demonstrated that 
the migration the sodium ion con- 
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tinues regardless the salt satura- 
tion the current’s path. 

The same electrochemical action 
which takes place between rails and 
cables metropolitan areas made 
use commercially, with specially 
alkaline chlorine cells, 
sodium hydroxide and chlo- 
rine gas. 

provides means removing 
the corrosive chemical from the con- 
duit system flushing with water. 

proceed with the flushing proj- 


section conduit containing 


This accomplished plugging 
through which the water 
not flow the manholes both 


are used vacant ducts and 
those cables. All ca- 


CAUSTIC SOBA 


TELEPHONE CABLE 


Figure 2—Formation caustic soda action stray current salt 


deposited rail switch. 


UNDERGROUND CABLE 


CORROSION 
bles submerged are filled with 
dry nitrogen gas pressure 
nine pounds per square inch. One 
the manholes the segregated 
portion, usually determined the 
grade the street’s surface and the 
location the fire hydrant, then 
filled with water means hose 
connected the hydrant. Water 
allowed flow through the ducts 
the manhole the far end the 
section or, the case illustrated 
the figure, where water applied 
the center manhole and allowed 
flow two different directions, 
flushing two sections simultane- 
ously, the far ends the sec- 
tions, water drained off through 
sewer connections the manhole, 
pumped out. Samples the flush- 
ing water the end manholes are 
tested frequently with phenolphtha- 
lein. The red color obtained the 
test indicates the presence the al- 
kali and also the prog- 
ress its removal 
the 
dure. 

Approximate meas- 
urement the alka- 
line content conduit 
desirable 
pose comparing the 
accumulation the 
alkali for different 
periods time, for 
comparing 
tion with another. 
This measurement 
accomplished tak- 
ing sample the 
flushing water from 
the ducts the far 
manhole. Fifty 
this water are treated 
and then titrated with 
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Figure 3—Electrochemical cell. 


one-tenth normal hydrochloric acid 
the point neutralization, The ratio 
the measurement the alkali present. 
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This not attempt quantita- 
tive analysis but rather simple and 
convenient yard stick 
for comparison purpose, The 
flushing project has been conducted 
Detroit for the past years with 
satisfactory results, shown the 
curve Figure 

Cathodic action does not always 
result 
white, salty appearing 
have been found 
manhole walls and cables, 
Figure some cases, 
have shown the substance 
stalactite stalagmite formation 
calcium carbonate. not always 
possible determine corrosive 
ities deposit from visual 
tion, they are often similar 
appearance. chemical test 
lied tell the story. The ‘est 
consists dissolving sample 
the deposit scale dilute nitric 
acid. Any lead compound contained 
the substance thereby brought 
into solution, which divided into 
two separate portions, the first 


corrosion. 
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GAS PRESSURE APPLIED MANHOLE WITH SEWER CONNECTION 
MANHOLE PUMPED OUT 


@ FIRE HYDRANT 


Figure 4—Duct flushing project. 
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TELEPHONE CABLE FAILURES 
DETROIT CAUSED SALT 


Cal 


NUMBER OF CABLE FAILURES 


YEAR 


precipitate lead chloride will 
formed. confirm this test, small 
amount potassium chromate 
added the second portion. 
bright yellow precipitate lead 
chromate will indicate the presence 
lead. 

both portions the solution 
remain clear upon adding the two 
lead compound present and ap- 
parently the substance tested did 
not result from corrosion the lead 
cables. the presence lead 
shown the test, indication 
that the substance part the re- 
sult corrosion the lead cables, 
and protective measures should 
considered. 

Measurements potential rela- 
tions between cables and other un- 
derground structures have provided 
means predetermining anodic 


corrosion danger spots, thus making 
possible apply protective meas- 
ures and prevent likely cable fail- 
ures. Cathodic corrosion presents 


Figure deposit telephone cables. 
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new problem, because 
determination failure locations 
are not possible. Usually, the barn 
locked after the horse has been 
stolen; that is, protective measures 
are applied after the failure has oc- 
this procedure attempt was made 
locate and remove this corrosive 
alkali before any damage was caused. 

The knowledge that failures usu- 
ally occur adjacent rail switches 
covered with salt provides clue. 
All salt-covered switches heavily 
loaded rail lines which paralleled ca- 
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ble runs were spotted. From availa- 
ble manholes such locations 
steel fish tape, having wad cloth 
fastened the end, was pushed 
vacant duct point opposite 
rail switch. The tape was then re- 
moved and the cloth treated with 
phenolphthalein. the wad cloth 
turned red, indicated the presence 
alkali and the location was 
for flushing with water. 
cedure has satisfactorily 
number possible spots 
and the alkali removed before 
age resulted. 


Discussion 
Alexander* 


So-called cathodic negative cor- 
rosion underground lead-covered 
cable, covered Mr. Andrews’ 
article, also has been experienced 
Pittsburgh for number years. 
About 1934, was first recognized 
that cable failures attributable 
something other than the usual an- 
odic positive corrosion was being 
experienced, and steps were taken 
find the cause. 

Before becoming aware this un- 
known, great deal time, effort 
and money were expended correct- 
ing conditions where cables were 
positive earth; and because 
this activity, anodic failures had de- 
creased noticeably. Then, began 
have failures where cables had 
been maintained negative earth, 
and had been negative number 
years. 


Bell Telephone Com- 


Pa. 


* Assistant Engineer, 


pany of Pennsylvania, Pittsburgh, 


Chemical analyses soil these 
trouble locations indicated the pres- 
ence sodium chloride common 
table salt; and each case, the 
source was traced the use salt 
for snow and ice removal. Most 


switches, stretches track 


had been salted and few 
traceable the use salt pave- 
ments and locations where ice 
cream trucks had dropped salt 
tions the street. 

Corrosion-protected cable 
flushing the underground 
system with water have been the 
methods used combat this type 
corrosion. 

Corrosion-protected cable has two 
reversed layers Sisalkraft paper 
over the lead sheath and 
layer rubber-filled tape. The 
sheath and each layer protective 
material are flooded with asphalt 
compound, coating non-adhes- 
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ive material applied the finished 
cable prevent sticking adjacent 
turns the reel, The protective 
covering increases the diameter 
the cable about 0.2 inch. 

Though cable protected de- 
scrived moisture-resistant, will 
not keep out moisture indefinitely, 
its value over long period 
time means combating cath- 
odic corrosion unknown, has 
been used our territory about 
years, and there has not been 
failure during this time. con- 
trast this performance corro- 
sicn-proof cable, have lost plain 
lead sheath cables attributable 
corrosion two years, 
cite extreme case; and others, 
five years. Protective will 
therefore delay corrosive action, but 
for what period time not yet 
known. 


sections cable which fail 
because cathodic corrosion are re- 
placed with corrosion-protected ca- 
ble. Also, all new cables installed 
sections where this type cor- 
rosion has been experienced are 
the corrosion-protected type. 


Adopt Detroit Flushing System 


Flushing the duct system was 
first tried directing stream 
water from fire hose into the ducts 
manhole. This method was not 
successful because the joints the 
duct system are not watertight and 
the water was dissipated near the 
end the ducts where was being 
applied and did not pass through 
the next manhole, Meanwhile, use 
salt for snow and ice removal in- 
creased, and more cables were lost 
these areas. 


were then advised the 
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flushing method which 
used that is, plugging 
the ducts and filling the manhole 
with water, and 1943, duct flush- 
ing program was started using that 
method. During that year 
flushed sections conduit, 
section being all the ducts between 
successive manholes. 1944, only 
nine sections were flushed; 1945, 
sections; and 1946, sections. 
All these are not new sections. 


Flushing Continuous Process 


Sections are flushed repeatedly, 
after year, they continue 
show signs alkalinity, most 
them even after repeated flush- 
ing. The addition salt each win- 
ter, course, replenishes the alka- 
line material the soil. 

The original flushing may con- 
tinue for several hours until the 
water the discharge end the 
ducts shows sign alkalinity 
with the phenolphthalein test. This 
same section then flushed suc- 
ceeding days until the first water 
from the discharge end the ducts 
shows sign alkalinity. These 
succeeding flushings usually require 
shorter period time than the 
original one give satisfactory 
test. However, extreme cases, the 
flushing records show that often 
necessary flush for hour 
more succeeding flushings ob- 
tain test showing alkalinity. 
other cases, only few minutes are 
required. 


Cost flushing opérations has 
varied considerably because vari- 
ous procedures used. estimated 
that the cost flushing sections, 
did 1946, would paid for 
the elimination one major 
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100 


cable failure. Furthermore, cable 
failure causes service interruptions 
large number customers and 
any reasonable expense which will 
pervent this well worthwhile. 

Indications are that the use salt 
for ice removal increasing. Sev- 
eral municipalities the area sur- 
rounding Pittsburgh are investigat- 
ing its value for this purpose and 
expected that troubles from this 
source will increase. claimed 
those who favor the use salt, 
and does not have the disadvantage 
clogging sewers. 

Use salt for this purpose 
should concern not only 
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telephone companies, but all com- 
panies who have underground metal- 
lic structures. Indeed, should 
concern every automobile, 
truck, and bus owner because the 
effect salt solutions splashed 
the undercarriage these 
hoped that eventually 
may enough reaction from those 
sources cause careful considera- 
tion given this problem. 
the meantime, expected 
that will continue flush those 
sections underground 
where trouble has been 
and that this may also 
where trouble anticipated. 
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Corrosion Tests 


Sulfuric Acid 


Petroleum Refinery Processes 


iOR GOOD MANY years re- 
have been contending 
the problem corrosion 
acid the acid treatment 
petroleum products. recent 
yeirs, the problem has been en- 
larged the adoption hydrocar- 
bon polymerization and extraction 
processes which, some cases, in- 
volve the handling sulfuric acid 
solutions under more corrosive con- 
ditions than are usually encountered 
regular treating processes. These 
sulfuric acid processes include the 
polymerization olefins, the 
production isooctenes from iso- 
butenes; the production alcohols, 
such ethanol, isopropanol, and 
tert-butanol from refinery gases, and 
catalytic alkylation processes, such 
the synthesis isooctane from 
butene and isobutane. some pro- 
cesses, initial reactions are carried 
out with high sulfuric acid concen- 
trations relatively low tempera- 
tures, and with the acid dispersed 
the hydrocarbons, that corrosion 
only moderate; and carbon steel 
often can used. However, where 
water added the reacted mix- 
ture accomplish regeneration, re- 
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covery and separation the acid, 
acid concentrations are low enough 
and temperatures high enough for 
severely corrosive conditions ex- 
ist. the evaporation dilute acid 
mixtures recover concentrated 
acid, corrosion severe that only 
few metallic materials are suitably 
resistant. 

Taken whole, these processes 
involve the handling sulfuric acid 
under practically all possible condi- 
tions temperature and concentra- 
tion, and require the use wide 
metals and alloys for con- 
struction plant equipment. The 
problem selection the most 
suitable and economical material for 
particular application compli- 
cated the fact that conditions 
concentration, temperature, velocity, 
aeration, and other factors, acid 
recovery processes may vary consid- 
erably among refineries, making 
difficult apply experience one 
plant directly somewhat similar 
process another. Usually nec- 
essary make corrosion tests 
service tests under actual operating 
conditions each plant, sure 
that proper selection made. 

The purpose this article 
present results number plant 
corrosion tests and several lab- 
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oratory corrosion tests under condi- 
tions representative some the 
sulfuric acid applications encoun- 
tered refineries, Probably the best 
use which can made this infor- 
mation that may serve 
guide materials most worthy 
further investigation. 


Corrosion tests reported here were 
made with the spool-type specimen 
holder illustrated Figure This 
method testing substantially 
accord with ASTM Recommended 
Practice for Conducting Plant Cor- 
rosion Tests, Briefly, the 
assembly consists previously 
cleaned and weighed specimens 
the several metals and alloys 
tested, mounted the spool-type 
holder, with non-metallic parts 
porcelain bakelite separate and 
insulate the specimens 
other and from the metallic parts 
the holder. Two similar specimens 
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Figure 1—Spool-type speci- 
men holder used testing 
corrosion metals. 


each material were included 
each spool, The completed test as- 
semblies were fastened firmly 
place the desired test locations 
operating plant equipment 
lengths time give reliable in- 


dications corrosion behavior. Each 


test specimen had exposed area 
0.5 square 
were removed, 
and specimens examined, cleaned 
all scale and corrosion product, and 
reweighed. From the weight losses, 
areas specimens and duration 
exposure, the corrosion rates were 
calculated terms milligrams 
per square decimeter per day, and 
these rates transposed inch pene- 
tration per year (ipy), the unit used 
the tables accompanying this ar- 
ticle. This unit based 
assumption uniform corrosion 


spools 


OF 
| 
i 
; 
i © 


speci- 
testing 


as- 
ient 
in- 


area 


test 
and 
SSes, 
were 
rams 
and 


yene- 


used 


the 


4 


March, 1948 CORROSION TESTS SULFURIC ACID REFINERY PROCESSES 103 
TABLE 
Nominal Compositions Metals and Alloys Used Corrosion Tests 
Molyb- Man- 
Nickel Copper | Chromium Iron denum Silicon ganese Carbon Other 

METAL OR ALLOY Percent Percent Percent Percent Percent Percent Percent Percent Percent 
67.0 30.0 14 | | 1.0 0.15 
66.0 30.0 09 | 0.5 0.85 0.15 Al. 2.75 
Monel... . 63.0 30.0 20 | 4.0 0.75 0.1 
. 78.5 0.2 14.0 | 6.5 0.25 0.25 | 0.08 | 

| | | Sn. 5.0 

| } Zn. 5.0 
Alun. cum Bronze | } 

percent Al.).. . .| 88.0 2.0 Al. 1.0 
Alun num Bronze 

Hasi«\loy A.... 57.0 20.0 20.0 | | 20 | 0.1 
Has!«!loy D.... : 85.0 3.0 | | 10.0 | Al. 1.0 
Mliun R... 60.0 3.0 21.0 | 8.0 | 5.0 0.6 | 1.25 | 0.1 W 10 
58.0 6.0 | 22.0 6.0 | 6.0 | 06 | 1.25 0.2 
Dur met T... 22.0 1.0 20.0 Bal. | 3.0 | 1.0 0.07 
18-5 Stainless: | | | 

Type 302). . | 9.0 | 19.0 | Bal. 1.2 | 0.20 max. 
Type 304). 9.0 | 19.0 | Bal. 1.2 | 0.08 max. | 
18-5 Mo Stainless: | | 
Type 316) 13.0 | 18.0 Bal. 2.25 1.5 | 0.08 max. | 
Type 317). | 13.0 18.0 Bal. 3.25 1.5 0.08 max. | 
25-20 Stainless: | 
Type 310). . | 20.0 25.0 Bal. 1.5 0.20 max, | 
80-24 Nickel- 
Chromium 80.0 | 20.0 Bal. 
61-15 Nickel- | 
Chromium-Iron. . 61.0 15.0 Bal. 1.3 
Chemical Lead..... . .| | | | Pb. 99.9 
Corrosion | Bal. 14.5 ; | 
Ni-Resist (Type 1). 14.50 | 6.0 30.1 Bal. 1.8 13 
Mild Steel... . | Ral. 0.25 0.45 0.2 
Cast [ren. | Bal. 18 | 0.5 34 
practice from one side the metal more these tests are shown 


only. The rate shown for each ma- 
terial the average the two speci- 
mens included each test. addi- 
tion, each specimen was examined 
for cracking, pitting, and other forms 
local attack. Where pitting 
local attack occurred, depth the 
ten deepest pits was meas- 
ured microscopically with depth 
gauge. the tables included, maxi- 
mum depth pitting reported, 
where occurred. 


Nominal compositions the met- 
als and alloys included one 


Table 

Acid Treatment Distillates 

Acid treatment lubricating oils 
and other distillates usually done 
with successive additions sulfuric 
acid 66°Be higher strength. 
The amount acid used may vary 
weight the charge, depending 
upon the source and viscosity the 
distillate. 
range from atmospheric 150° F., 
but may high 220° Mix- 
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TABLE 
Plant Corrosion Tests Sulfuric Acid Treatment Petroleum Products 


Test 1. Immersed in treating tank during agitation of acid with crude oil. Mechanical agitation, 
Temperature, atmospheric, Duration of test 92 days. 

Test 2. Immersed in acid sludge containing 25 percent sulfuric acid in six inch discharge line 
from acid treater. Average temperature 140° F, Duration of test 55 days. Mechanical agitation. 

Test 3. Immersed above draw-off nozzle of lube oil acid-treater. After mixing and dilution of 
acid, the lube oil mixture contains 2 percent sulfuric acid, 40 percent water, and 58 percent hydvo- 
carbons. Temperature 90-150° F, Duration of test 15 days. Mechanical agitation. 

Test 4. Immersed in lube oil acid-treating tank. Acid content of mixture 25 percent sulfuric 
acid. Temperature up to 220° F. Duration of test 10 days. Mechanical agitation. 

Test 5. Immersed three feet above bottom of cone in fuel oil treating tank during treatment 
with four pounds per barrel of 66° Be acid followed by water washing and treatment with 10° Be 


caustic soda. Agitated with air. Temperature 80-105° F. Duration of test 56 days. 


18-8 Stainiess (Type B02)... 
18-8 Stainless (Type 304) 
18-8 Mo Stainless (Type 
Hastelloy B 
Hastelloy C 
Hastelloy D......... 
Aluminum Bronze (10 percent Al.).............. | 
Chemical Lead 
Ni-Resist (Type 1).......... 
Cast Iron 


Corrosion Rate, Inch Penetration Per Year 


Test 1 Test 2 Test 3 Test 4 Test 5 
0.0003 0.006 0.003 0.018 
0.015 0.016a 0.016 
0.008 0.018 
0.003 0.008 0.036 
0.044 x 0.056 


x Specimens corroded entirely away. Original thickness 446 inch. 


y Specimens corroded entirely away. 
a Pitted to maximum depth of 0.010 inch. 
b Pitted to maximum depth of 0.008 inch. 
c Pitted to maximum depth of 0.005 inch. 


means, including mechanical agita- 
tors, circulating pumps, contacting 
towers, special devices such 
mixing nozzles. some cases, 
air agitation may used. The acid 
picks some water from the oil 
and usually must further diluted 
with water accomplish good sep- 
aration the acid sludge after treat- 
ment, that water solutions acid 
cent may encountered the sep- 
aration systems. 

batch operations frequent 
practice mixing, settling, water 
washing, and sometimes caustic neu- 


Original thickness 0.031 inch. 


tralization the same vessel, 
continuous systems and 
batch systems, these various steps 

Table are given the results 
plant corrosion tests 
vessels where acid treatment and 
some water dilution were carried 
out the same vessels. These tests 
were made five different plants 
under variety conditions acid 
concentration, temperature and agi- 
tation. During the mixing con- 
centrated acid and oil, corrosion 
usually not severe moderate 
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due the dispersion 
acid the oil, well the 
forming and inhibiting proper- 
ties the oil. This indicated 
Test Table II, which was made 
during agitation concentrated sul- 
furic acid with crude oil atmos- 
steel shows satisfactory resist- 

ests and were made 
vessels where mixing, dilution 
settling were carried out the 
vessel. Test was made the 
discharge line the treat- 
tank, and Test the vessel 
just above the discharge nozzle. 
conditions were about 
the same; and corrosion rates are 
similar. Under these con- 
ditions, treating tanks Monel 
Monel-lined steel lead-lined 
steel are commonly used. 

Test the temperature was 
considerably higher than other 
tests and this significantly increased 
the corrosion rates the stainless 
steels, and some extent, lead. 
Test was made batch vessel 
which acid treatment, water wash- 
ing and caustic treatment were all 
carried out the same vessel and 
agitation was done with air. The 
caustic treatment increased the cor- 
rosion rate lead, and air-agitation 
increased somewhat the corrosion 
rate Monel during the acid treat- 
ing cycle. 

pumps and valves handling 
the acid sludge from the treating 
units, number materials have 
been including 
Monel, acid bronzes, and the nickel- 
chromium-molybdenum-iron alloys 
containing silicon and/or copper, 
such Worthite, Durimet 20, Duri- 
met and Alloyco 20. some 
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cases, Monel valves trimmed with 
Hastelloy are used. The 
selection materials appears de- 
pend upon general plant experience 
and principally upon the tempera- 
ture the sludge. Where abrasion 
galling problem, the follow- 
ing combination materials has 
been used satisfactorily recipro- 
cating pumps. 


Cast “S” Monel 
Monel (cast wrought) 
Monel (spring temper) 
Monel (age-hardened) 


Valves. Monel, Hastelloy 


Where separation oil from 
sludge done high-speed cen- 
trifugals, the bowls these centrif- 
ugals are commonly machined from 
Monel forgings. 

some cases the practice 
remove the settled acid sludge from 
treating settling tanks into sepa- 
rate vessels and dilute with hot wa- 
ter accomplish further acid sepa- 
ration and recovery. only mild 
agitation used this process cor- 
rosion rates somewhat similar 
those Table can expected. 
However, violent agitation with 
live steam used there possi- 
bility encountering high corrosion 
rates. The test results reported 
Table III were obtained the sepa- 
rating tanks such system, These 
two tests were made adjacent 
separating tanks the same refin- 
ery. The acid sludge pumped 
these tanks, diluted with hot water, 
and violently agitated with 120 psi. 
live steam until separation 
occurs. this point, the acid con- 
centration the acid layer about 
percent sulfuric acid 
and the “tar” layer about 10-15 
percent H,SO,. The acid layer re- 
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moved and the “tar” layer pumped 
sludge oil storage tank. Test 
the corrosion test spool was sus- 
pended about four feet from the bot- 
tom 14-foot tank during the 
complete test. Test the test 
spool was originally located about 
six feet above the bottom simi- 
lar tank, but after ten days fell 
the bottom and remained there for 
the balance the 19-day test period. 


TABLE 


Plant Corrosion Tests Acid Dilution and 
Separation with Live Steam 


Test 1. Immersed four feet above bottom of 14- 
foot separating tank during dilution and separa- 
tion of sulfuric acid from acid sludge. Acid con- 
centration in acid layer reduced to 35 percent 
sulfuric acid and in “tar” layer to 10-15 percent 
sulfuric acid. Violent agitation with 120 psi. 
live steam. Temperature 150-220° F, Duration of 
test 29 days. 

Test 2. Same conditions as Test 1, except that 
test spool was suspended six feet above bottom 
of separating tank for 10 days, then fell to bot- 
tom of tank and remained there for balance of 
test period. Temperature 150-220° F. Total dura- 
tion of test 19 days. 


Test 3. Immersed three feet from bottom of 
sludge oil storage tank in sludge oil recovered 
from separators of Tests 1 and 2. Contains 10-15 
percent sulfuric acid. Violent agitation with 120 
psi. live steam, Temperature 150-220° F. Dura- 
tion of test 22 days. 


Corrosion Rate, Inch 


Penetration Per Year 
x 0.072 | 0.068 
18-8 Stainless (Type 302) 0.077 
18-8 Stainless (Type 304) x | 0.12 0.095 
18-8 Mo Stainless (Type | | 
18.8 Mo Stainless (Type 
0.48 0.045 0.077 
25-20 Stainless (Type 
Hastelloy B............ 0.12 0.031b 0.002 
0.080 0.017 0.027 
Pioneer Metal.......... 0.062 
0.072 0.031 0.029 
Chemical Lead......... 0.020 
Bronze 0.090 0.010 0.050 


x Specimens corroded entirely away. Original thick- 
ness 0.031 inch. 

y Specimens corroded entirely away. Original thick- 
ness 0.062 inch. 

a Pitted to maximum depth of 0.012 inch. 

b Pitted to maximum depth of 0.016 inch. 
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The tank bottom was brick lined 
and the spool remained intact that 
there was galvanic corrosion 
specimens involved. apparent 
from the lower corrosion 
Test that corrosive conditions were 
considerably less severe 
bottom the tank than under the 
highly turbulent conditions existing 
above the steam inlet. The effect 
steam agitation combined with 
temperature also shown the 
test results Test obtained 
the same plant the 
storage tank. 

Under such highly corrosive 
ditions those illustrated 
apparent that brick-lined 
steel probably would have used 
for the separating tanks, with 
telloy and lead perhaps having 
some application the storage tank. 
Where the acid sludge from treating 
processes burned under 
ers, both and cast hardened 
Monel are used for burner tips, 


Extraction and Polymerization 
Olefins 
the production alcohols from 
refinery gases, the first step usually 
involves absorption the specific 
olefin sulfuric acid. Acid concen- 
trations percent are used, 
depending upon the alcohol being 
Typical acid concentra- 
tions and temperatures are 
lows: 

Ethanol from 90-95 per- 

cent H,SO, 140-210° 
Isopropanol from propene: 30- 
percent H,SO, 60-70° 
tert-Butanol from isobutene: 

percent H,SO, 50-60° 


The second step these processes 
involves the addition water 
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complish hydrolysis the sulfates 
alcohols. the case ethanol 
production, the acid concentration 
reduced 60-65 percent lower. 
the case tert-Butanol the acid 
concentration reduced perhaps 
quently are stripped from the acid 
with live steam. 
absorption stages, where 
temperatures, 
usually satisfactory ex- 
where conditions high veloc- 
it) turbulence exist. the latter 
cases, the use Types 304 316 
mixtures involving percent acid 
lower, neither mild steel nor 
steel would satisfactory, 
and the use Monel for absorption 
and cooling equipment would in- 
the acid-hydrocarbon 
volving percent and percent 
acid, the laboratory corro- 
rosion tests reported Table 
were made. Stoddard solvent was 
used represent the hydrocarbon 
phase, and each case was per- 
cent volume the mixture. The 
mixtures were stirred sufficiently 
keep the hydrocarbons 
sion, 

spool corrosion test was made 
the inlet side the channel head 
two-pass cooler handling the 
emulsion percent sulfuric acid 
and hydrocarbon isobutylene 
extraction plant with the results 
shown Table Velocity the 
inlet nozzle was eight feet per sec- 
some time during this 85- 
day test, the specimen holder came 
apart and the end the test the 
were found lying the 
dividing plate the cast iron cooler 
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head. Because the possibility 
galvanic protection during part 
the test, these results probably can- 
not considered entirely represen- 
tative except for the corrosion rates 
mild steel and cast iron. 


the separation and recovery 
sulfuric acid alcohol plants may 


TABLE 


Laboratory Corrosion Tests Mixtures 
Percent and Percent Sulfuric Acid with 
Hydrocarbons 


Test specimens immersed in mixtures of 15 
percent by volume of Stoddard solvent and 85 
percent by volume of corresponding acid. Mix- 
tures stirred to keep hydrocarbons in suspension. 
Temperature 75° F. Duration of test 20 hours. 
Test 1. 65 percent sulfuric acid plus Stoddard 
solvent. Test 2. 85 percent sulfuric acid plus 
Stoddard solvent. 


Corrosion Rate, 
Inch Penetration 


| 

| Per Year 
MATERIAL | Testl Test 2 
| 0.004 0.004 
70-30 Copper-Nickel......... | 0.007 0.008 
18-8 Mo Stainless ( Ty pe 316). | 0.093 0.023 
Ni-Resist (Type 1)..... 0.005 | 0.11 


TABLE 


Plant Corrosion Tests 
Extraction with Percent Sulfuric Acid 


Test spool located in mixture of 65 percent sul- 
furic acid and C, hydrocarbons in inlet side of 
channel head of two-pass first stage emulsion 
cooler, Isobutylene extraction plant. Velocity at 
inlet nozzle eight feet/second. Test spool came~ 
apart some time during test and test specimens 
were found at end of test lying on dividing plate 
of cooler head. Average temperature 90° F. Dura- 
tion of test 85 days. 


| 

Corrosion Rate, 

Inch Penetration 
MATERIAL 


Per Year 
0.0004 
70-30 Copper-Nickel. . . . 0.0002 
Ni-Resist (Type 1). 0.003 
Cast Iron. 0.035 
Mild Steel........ 0.025 
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TABLE 


Plant Corrosion Tests Sulfuric Acid Regen- 
eration Tower Isobutylene Extraction Plant 


Test spool located in bottom section of acid 
regeneration tower in 65-45 percent sulfuric acid. 
Temperature 100-240° F. Duration of test 14 


days. 

Corrosion Rate, 

Inch Penetration 
MATERIAL Per Year 
0.11 
Hastelloy B..... 0.040 
0.065 
Aluminum Bronze (13% Al).. 0.045 
0.002 
Ni-Resist (Type 1)........... 0.67 


TABLE 


Laboratory Corrosion Tests Percent 
Sulfuric Acid 240° (Ref. 


Test specimens immersed in quiet acid solu- 
tions without stirring. Duration of tests 4 to 10 
days. 


Corrosion Rate, 

Inch Penetration 
MATERIAL Per Year 


cent acid temperatures 240- 
250° F., and percent acid 
and temperatures 275-300° F., 
both which are highly corrosive 
conditions indicated the corro- 
sion test results Table VI. This 
test was made the bottom section 
isobutylene extraction unit, would 
difficult choose from this list, 
suitable wrought metallic material 
for tower lining. However, an- 
other test similar tower, chemi- 
cal lead was reported show cor- 
rosion rate 0.022 inch per year, 
that this material possibly could 
used for lining such tower 
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CORROSION 
chanically. acid brick lining over 
the lead lining would more likely 
used. Karbate could used for 
tower packing and for some other 
parts. Monel can used for some 
applications with 40-45 percent sul- 
furic acid about 240° F., and 
210° F., under conditions low ve- 
locity indicated the results 
laboratory tests Tables and 
VIII. However, these border line 
temperatures, its corrosion rate 
increased considerably the 
ity conditions existing towers, 
pumps and piping. Data the 
formance Monel sulfuric acid 
solutions other temperatures 
given another 
The selection materials 
pumps handling and percent 
sulfuric acid solutions the above 
temperatures difficult problem 
view the velocities involved. 
The laboratory corrosion tests 
ported Table were made under 
high velocity conditions at- 
tempt approximate pumping con- 
ditions, will noted that, with 
percent acid 250° F., Hastelloy 
and the 14.5 percent silicon cast 
iron materials were satisfactory. 
percent acid 300° F., the only 
highly resistant materials would ap- 
pear the silicon cast irons such 
has reported that Hastelloy 
Duriron, Corrosiron, Durimet 20, 
Worthite, and Alloyco 20, and 
some cases Monel, silicon bronze, 
and red brass have shown suitable 
performance pump and valve parts 
handling 40-45 percent acid 
about 240° F., but that with higher 
concentrations temperatures, 
Hastelloy and the silicon cast 
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irons usually are outstanding from 
the standpoint corrosion resist- 
ance, 

The hot acid polymerization pro- 
cesses employ percent sul- 
furic acid 165 200° poly- 
butylenes gasoline range 
The results corrosion 
polymerization tower and 
final settler vessel are given 
Table Since the acid concentra- 
and temperatures existing 
Tests and are similar, the higher 
corrosion rates for such materials 
Monel and Hastelloy Test 
appear due the higher 
encountered the tower. 


Sulfuric Acid Alkylation 

the sulfuric acid alkylation pro- 
cesses, the hydrocarbons are emul- 
sified with sulfuric acid 100 
percent concentration and reacted 
The nature the process such 
that the acid remains fairly con- 
centrated form, being diluted mostly 
with carbon about percent. 
With these high acid concentrations 
and low temperatures, 
has satisfactory corrosion resistance 
except where conditions high ve- 
locity turbulence are encountered 
bends. For these locations, Type 304 
Type 316 stainless steel usually 
are satisfactory. 

After initial separation the al- 
kylate from the spent acid, portion 
the latter usually removed 
other separator tanks where the acid 
diluted separate from layer 
heavy hydrocarbons “tar.” 
This dilution may accomplished 
with water, with dilute sulfuric 
acid recovered from other sulfuric 
acid processes the 
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TABLE 
Laboratory Corrosion Tests Percent 
Sulfuric Acid 190-210° (Ref. 


Test specimens immersed in 60 percent sulfuric 
acid without stirring. Duration of tests 45 hours. 


Corrosion Rate, 
Inch Penetration 
MATERIAL Per Year 
70-30 Copper-Nickel......... 0.033 
80 Ni-20 Cr. Alloy........... | 0.087 
61 Ni-16 Cr-23 Fe Alloy...... 1.27 
25 Ni Stainless (Type 
18-8 Stainless (Type 304).... 10.6 
Aluminum Bronze (10 percent 
| 0.008 
14.5 percent Si. Cast Iron..... | 0.006 
Ni-Resist (Type 1)........... 0.22 
0.89 


TABLE 


Laboratory Corrosion Tests Pure Percent 
and Percent Sulfuric Acid High Velocity 


Test specimens rotated at 1725 rpm giving 
velocities of 200 to 1000 feet per minute de- 
pending upon distance of each portion of speci- 
men from center of rotating shaft. Duration of 
test 18 hours. 

Test 1. In 45 percent sulfuric acid at 250° F. 

Test 2. In 65 percent sulfuric acid at 300° F. 


Corrosion Rate, 
Inch Penetration 


Per Year 

MATERIAL Test Test 
Aluminum Bronze (13 percent 

14.5 percent Si Cast Iron..... 0.004 | 0.0006 


; x"Specimens corroded away during test. Original 
thickness 0.062 inch. 


Since the acid concentration may 
temperatures may high 
240° F., corrosion these recovery 
processes likely severe and 
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TABLE TABLE 

Corrosion Tests Polymerization Plant Corrosion Test Dilution and Separa- 
Butylenes tion Spent Alkylation Acid with 


Test 1. In mixture of 72 percent sulfuric acid 
with butylenes, butanes, and polymer gasoline in 
polymer gasoline tower equipped with bubble 
eaps. Average temperature 175° F. Duration of 
test 237 days, 


Test 2. Immersed in mixture of 70 percent sul- 
furic acid with butanes and gasoline polymer 
in final settler vessel. Pressure 150 psi. Average 
temperature 180° F. Duration of test 162 days. 


Average Corrosion 
Rate, Inch Pene- 
tration Per Year 


MATERIAL Test Test 
0.016a 0.004 
0.014a 
0.017a 0.011 
0.010b 0.001 

0.023a 

Silicon Bronze. : x 0.024a 

Chemical Lead...... O.0005ci .....- 

Ni-Resist (Type 1). 0.015 0.007 

0.070 0.095 

x Specimens corroded away during test. Original 


thickness 0.031 inch. 

a Specimens perforated by 
Original thickness 0.031 inch. 
bs b Localized corrosion to maximum depth of 0.023 
inch. 
lait c Localized corrosion to maximum depth of 0.014 
inch. 

} Re Localized corrosion to maximum depth of 0.008 
inch. 

e Specimens perforated by 
Original thickness 0.062 inch. 


localized corrosion. 


localized corrosion. 


the same order the rates shown 
Table VI. the mixture agi- 
tated with steam during the dilution 
process, corrosion may extremely 
severe indicated test results 
given Table XI. this case, the 
spent percent alkylation acid was 
diluted with hot recovered per- 
cent acid percent concentra- 
tion, the mixture being violently agi- 
tated with 125 psi. live steam. 
such case the separator tank would 
have brick lined with necessary 
metallic parts Duriron, Corros- 
iron, Hastelloy possibly 


alloy composition such 
Piping handling the hot acid proba- 
bly would lead-lined carbon- 


Live Steam 


Separator tank is partially filled with 35 per. 
cent sulfuric acid recovered from acid treating, 
Spent 86 percent alkylation acid is added, result- 
ing in mixture of 58 percent sulfuric acid and 
“tar’’ from which acid layer settles. Test made 
in 35 to 58 percent acid layer, five feet above 
outlet of 10-foot deep conical bottom of tank. 
Total depth of tank 27 feet. Violent agitation 
with 125 psi, live steam. Temperature 150-260 F, 
Duration of test 16 days. 


Corrosion Rate, 
Inch Penetration 
MATERIAL Per Year 


0.13 


tal 


18-8 Stainless (Type 302)..... 
18-8 Stainless (Type 304)..... 
18-8 Mo Stainless (Type 316). 
18-8 Mo Stainless (Type 317). 
25 Cr-20 Ni Stainless leeoinene 
Hastelloy B. 
Durimet 20. 
Worthite. . 
R....... 
Pioneer Metal. 
Bronze (85-5-5-5) . 
| 


HK KKK 


Specimens corroded entirely 


thickness 0.031 inch, 


Reconcentration Acid 


the larger refineries custo- 
mary recover the used sulfuric 
acid evaporation. The acid leaves 
concentration and evaporated 
about percent concentration 
several stages. Sometimes diluted 
treating acid concentrations 
low percent may sent 
evaporators. Lower stages con- 


centration may accomplished 


atmospheric pressure, but 
higher ranges concentration, evap- 


oration usually done under 
boiling 
temperatures are high enough that 
corrosive conditions are quite 


uum, Even with vacuum, 


vere. The evaporator bodies usually 
are steel, lined with lead, and this 
covered with acid brick. Heating 
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tubes commonly are Hastelloy 
and other parts Duriron, Corros- 
iron, and carbon are used. There 
some indication that Hastelloy 
suffer accelerated attack boil- 
ing percent acid and this being 

the corrosion test 
will show that some the 
acid solutions, particularly 
those from percent concen- 
are being handled near 
border-line temperature where rel- 
ely small changes temperature 
make considerable difference 
the corrosion rates number 
metals and alloys. Also, near these 
temperatures, the effect 
these materials very pronounced. 
apparent that close control 
acid temperatures and velocities 
prevent them from getting higher 
than actually necessary, will 
much prolong the life operating 
equipment, 

Wachter, Treseder and 
have shown that the continuous 
presence small amounts arsenic 
(up 0.2 percent weight) 
sulfuric acid solutions, very effec- 
tive inhibiting corrosion carbon 
steel strong hot 
particularly the concentration 
range from percent. such 
solutions the inhibiting effect was 
very marked even peripheral ve- 
locities feet per second. 
few tests with Monel percent 
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acid 170° indicated that arsenic 
additions the acid might also serve 
inhibit corrosion this alloy un- 
der some conditions. This and other 
experience has demonstrated that 
the use corrosion inhibitors can 
effectively reduce corrosion re- 
circulating acid systems, and would 
appear justify even more ex- 
tensive investigation possible in- 
hibitors, especially under acid condi- 
tions where the selection con- 
struction materials now very lim- 
ited. 

The author wishes acknowledge 
the assistance provided Dr. 
Wesley and his associates The 
International Nickel Co., Inc., Re- 
search Laboratory, Bayonne, 
where the laboratory corrosion stud- 
ies, not otherwise credited, were 
made. 
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EDITOR’S NOTE: This general paper sulfuric acid corrosion presented 
the editor, who concurs with Wilkinson, Corrosion 262 (1947) his state- 


ment that 


every opportunity should taken exchange information cor- 


with sulfuric acid different locations and under different conditions.” The 
plant test data presented will very valuable operating engineers. 
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Selection Protective Coatings 
For 


Compton* 


ESTIMATED cost cor- 

rosion the world upwards 
$10 billion per annum would 
multiplied many, many fold were 
not for the use protective coat- 
ings. this country alone, the an- 
nual cost the raw materials used 
the protective coatings industry 
exceeds $500 million** The labor 
cost application protective coat- 
ings several times the raw mate- 
rials’ cost, evident that the 
proper selection and evaluation 
protective coatings assumes role 
considerable importance the 
economy the country. 

For purposes discussion, pro- 
tective coatings are usually divided 
into the classes metallic, organic, 
inorganic, and temporary, with each 
class containing many subdivisions, 
largely based upon composition, 
general, the kinds coatings that 
will achieve the desired results are 
first determined, and then final 
selection made the basis eco- 
nomic consideration such 
facilities available and customer 


paper 
Modern Metal 
Sept, 1, 1947. 

*Finish and Corrosion Engineer, Bell Tele- 
phone Laboratories, Murray Hill, N. J. 

** Paint sales exceed $700 million and metallic 
coating materials sales exceed $100 million. 
Some of the paint will be used for purely decora- 
tive purposes and on materials other than metal. 


Symposium on 
Ohio, 


presented at the 
Protection in Cleveland, 


Metallic coatings are 
broadly into the sacrificial type. 
which zinc the most widely used, 
and the noble type, represented 
nickel. Sacrificial types 
ing protect the basis metal virtue 
its anodic potential the gal- 
ranic cell formed and the 
metal. Zinc and cadmium are usually 
employed ferrous alloys and iron, 
while pure aluminum 
used copper bearing aluminum 
alloys. Because rapid corrosion 
this type coating itself occurs 
many environments addition 
its sacrificial behavior, care must 
exercised its use. For example, 
per square foot frequently given 
the corrosion rate coatings 
outdoor industrial atmospheres, 
such those around New York, 
Pittsburgh and Chicago. 


The noble metallic coatings, such 


nickel, afford protection virtue 
the impervious envelope they pro- 
vide and their own 
perative that the coating 
thickness sufficient provide 
minimum porosity. Frequently, 
combination coatings are 
either enhance appearance 
improve corrosion resistance. 
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Organic coatings which function 
the environment are usually divided 
the following six general 
classes: 1—Paints; Varnishes; 
6—Bitumens. 

varnishes and enamels are 
oils, hard resins, pigments 
some cases, driers, They may 
drying may require baking 
they all have common, the 
absorption oxygen from air 
cure. The term, paint, usu- 
applies mixtures drying 
oil and varnish mixtures 
drying oil and resins; and enam- 
els mixtures varnishes and 
pigment. 
its purer use, the term, lacquer, 


PROTECTIVE 


COATINGS FOR METALS 113 
harden dry evaporation 
solvents. Lacquers employ 
ceedingly large variety material, 
such cellulosic derivatives, vinyls, 
acrylic esters, plasticisers, etc. Films 
plastic many cases resemble 
lacquers, but may applied 
means which not 
vents. Bitumens include the whole 
family asphaltic, petroleum and 
tarry resins, and may applied 
from melts means solvents. 

Inorganic protective coatings may 
divided into surface reaction 
products which the oxide film 
produced anodizing aluminum 
representative and additive coatings 
such vitreous enamel. These coat- 
ings function barriers between 
the basis metal and the corroding 


Figure spraying machine. 
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Figure 2—Sward Hardness Rocker. 


environment, Some the surface 
reaction coatings such that pro- 
duced phosphatizing serve largely 
aid securing good adherence 
between the basis metal and or- 
ganic finish. 


Temporary protective coatings in- 
clude the whole family waxes, 
greases and strippable films, They 
are used primarily during storage 
and shipment material which may 
not require protective coatings when 
placed service. These materials 
frequently have corrosion inhibiting 
agents incorporated their compo- 
sition, 

many cases, protective coat- 
ing must enhance appearance, 
fulfill some physical need such 
abrasion resistance, addition 
providing protection against corro- 
sion. When selected, represents 
compromise such factors these 
and cost. Processing limitations fre- 
quently determine the ultimate se- 
lection some sacrifice the de- 
sired qualities the protective coat- 
ing. Usually the type coating 


fairly clear-cut, any number 
coatings will equally satisfactory 
from the purely 
point. general, large objects are 
limited organic coatings due 
process limitations and small 
which are handled great dea! are 
limited metallic coatings. 


Various Tests Used 


the determination the suita-| 
tests are employed. Some 
environmental conditions, 
ers physical tests the coatings. 
Many these tests must 
testing conditions are not 
ble, the results not lend them-| 
rosion tests consist the 
suitable specimens various 
vironments and determining the 
point which attack upon the 
metal begins reaches 
allowable level. These tests 
take the form outdoor atmospheric 
exposure, immersion sea water 
chemical solution, burial 
soil. Salt fog chambers, humidity 
room and cabinets, and the “so 
called” weathering machines 
well-known examples the 
erated type tests, and not 
elaboration here. Frequently the 
thickness and/or combination 
termining rates deterioration, 


Physical Tests 


The physical tests 
coatings are largely limited 
ing wear tests; the case 
organic coatings both wear and 
type shock test may 
but the types tests are 
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the organic coating field. Most 
the physical tests organic coat- 
ings seek give evaluation 
properties related the adherence 
the coating the basis metal; its 
abrasion resistance, 
and resistance scratch- 
mar. Many testing tools have 
developed and methods em- 
them have been described 
literature. there has been 
integration these tests 
the protective coatings from 
the standpoint coating deteriora- 
some these are reviewed 
het 
properties many or- 
coatings vary widely with the 
thickness the coating; one 
produce uniform films the nomi- 
thickness expected the prod- 
Many methods have been em- 
ployed such “doctor 
4 


blade,” dip-coaters, 
spinning 
etc., but the author 
considers the method 
employed Bell Tele- 
phone Laboratories 
most 
This appara- 
Various methods 
determining hardness 
been developed, 
such 
and Knoop In- 
dentor methods, the 
and lists. 
Pfund Hardness 
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most generally useful, and based 
upon the indentation produced the 
film spherical tool under various 
conditions load. has the advantage 
over other indentation methods 
that the measurement made while 
the tool contact with the film 
and unaffected its elasticity. 
affected cold flow and 
the support the basis metal when 
the film thin. Where the super- 
ficial hardness important coat- 
ings which may sanded and pol- 
ished, the rocker test has been found 
more useful than the indentation 
methods. See Figure 

testing the distensibility 
protective coatings, the mandrel 
tests are recommended against 
tests the detached film. One such 
mandrel test developed the Bell 
laboratories has been found 
generally satisfactory and has been 


Figure 3—Conical Mandrel for Distensibility Tests. 
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Distensibility in Percent 
Figure 4—Bent test specimens showing distensibility. 


specified Government and ASTM 
specifications. The apparatus and 
typical specimens are shown Fig- 
ures and 

For testing the abrasion resist- 
ance protective coatings, the ap- 
paratus shown Figures and 
desirable. This avoids many 
the difficulties encountered the 
use abrasive wheels belts. 
this impingement type test, soft rub- 
bery materials may give large values 
abrasion resistance, because the 
abrasive particles bounce off the sur- 
face the specimens. 
trates the necessity integrating 
the knowledge obtained from one 
test with that obtained 
others. Unless this film shown 
tough the other tests, its abra- 
sion resistance may meaningless, 
may merely indicate incom- 
plete cure, 

Tests for the measurement re- 
sistance impact are usually based 
upon falling balls hammers. 
useful machine for this purpose 
shown Figure and the impact 
pattern illustrated Figure 
The properties brittleness, soft- 


all factors the performance 
protective coating this test. 

satisfactory test has beer 
veloped for the direct 
adherence, but many thi 
adherence” tests have grea 
practical value. Several these 
vices are shown Figures 10, 
and are based the load applie 
scraping tool which require 
bring about removal the film 

addition revealing the 
coating, the tests described may 
used follow the deterioration 
coating during exposure 
comparative basis, much tim 
can saved reaching evalua 
tion. These methods have been 
cessfully employed the Bell 
tem, where protective coatings mu: 
give many years service. The 
are used control purchases 
protective coating materials unde 
materials. 

The following constitutes the 
tive coatings based upon many 


ness, adherence and toughness 
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testing, observation and research 
this field. anticipated that 
coating materials and 
users will differ with the au- 
cise evaluation due the extremely 
complex relationship between physi- 
and chemical properties, test 
and service conditions. The 
judgment and experi- 
play important roles selection 
coatings and frequently 
alternatives are equally satis- 


and Cadmium 


protection pores and 
may applied thinner 
coats than most other coating met- 
but are themselves susceptible 
there little choose between the 
two but there distinct difference 
behavior. Cadmium will corrode 
more readily lower relative hu- 
midities than the presence 
organic fumes. uncontam- 
inated atmosphere, with condensa- 
tion and slightly elevated tempera- 
tures, cadmium out-performs zinc. 
The same true salt fog tests. 
salt fog test will consume about 
inch zine coating 200 
hours. surface reaction treatment 
considerably improve the perform- 
ance both coatings the salt fog 
humidity and condensation tests. 
The rate outdoor 
coatings has been given 0.3 
pheres, marine, and 0.05 
rural atmospheres. Both metals are 
relatively soft and will not stand 
much abrasion. The cadmium plat- 
ing bath appears 


and cadmium, providing 
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throwing power and hence more 
uniform coatings may obtained. 
The use both materials largely 
limited iron and ferrous alloys. 
Coatings 0.0002 inch thick are rec- 
ommended for normal indoor use 
and outdoors upwards 0.0025 inch. 

Nickel, tin, copper and chromium 
must built point where 


Figure 5—Abrasion Testing Apparatus. Test Panel 

mounted machine 45° and contact 

with nozzle which directs controlled carborun- 

dum blast small the surface test 
film. 
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porosity diminished tolerable 
level. For mild indoor exposure, 
thicknesses 0.0005 inch steel 
are practical minimum for reasona- 
ble performance, whereas for out- 
door exposure coatings 0.002 inch 
thick are required give satisfac- 
tory results. general, equal thick- 
ness nickel and tin have about 
the same protective value. Possibly 
tin slightly better but copper 
definitely much poorer. Due its 
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ABRASION 
NOZZLE 


SPECIMEN 
STAGE 


Figure 6—Details Abrasion Testing Apparatus. 
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CARBORUNDUM 


EXHAUST 


LAMP CONNECTIONS 


own high order corrosion resist- 
ance, very thin film 
over nickel sufficient thickness 
eliminate porosity gives remarka- 
ble improvement corrosion 
ance, Chromium extremely 
and not easily stained. Nickel 
tough but may under 
mous tensile strain from the plating 
process and adherence poor will 
give trouble ‘The 
throwing power tin the best, 
followed copper 
and nickel, with 
mium being very poor, 
base die 
require heavy coppa 
coating 
followed 
chrome other com- 


Silver, gold 

CARBORUNDUM brass are 
CONTROL. 


used for ornamental 
purposes 
ally are dependen 
upon 
for protection. 
cobalt, 
other metals are 
normally used 
tective coatings. 
cent years there 
been growing trend 
towards alloy plating 
protective coatings 
Lead not plated 
great extent asi 
protective coating, 
there some activity 
the hot-dipping 
field. When lead coat: 
ings are comparable 
hot-dipped 
coatings 
the protective 
havior quite good 
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Phosphate coatings 
have little pro- 
ective value unless 
with or- 
anic material. How- 
both phosphate 


ver 

surface 
coatings 
and aluminum 
corrosion re- 


tropical 
atmospheric 
sure the inception 
orrosion con- 
delayed. The 
lic oxide coating 
aluminum 
iely successful 
applied and 
The author has 
specimens 
which had been anodized and 
dichromate salt fog test 
upwards four years without any 
corrosion. Several oxidizing 
for treatment cuprous 
coatings, but the same type 
for steel not particu- 
effective without supplement- 
pry oiling 
Ceramic coatings offer good pro- 
but are brittle and will not 
flexing severe They 
largely limited sanitary goods. 
from porosity essen- 
requirement. 

Selection organic coatings con- 
rather complex problem 
the great range properties 
The user con- 
and called “trade secrets.” 
organic coatings can be’ 
scientific any other once 
this fog secrecy penetrated, The 
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Figure 7—Impact Testing Apparatus. 


ingredients that enter into the com- 
position organic finish, gen- 
eral, determine its properties but 
faulty processing can have pro- 
found effect durability and phy- 
sical characteristics. 

The principal drying oils used 
organic finishes are tung, linseed, 
dehydrated castor and Their 
reactivity this same order and, 
the last three, their hardness 
characteristics any given vehicle. 

Most paints are comprised pro- 
cessed linseed oil and pigment. The 
durability, chalking characteristics, 
etc., are largely function the 
pigment combination. Varnishes are 
quite limited their application 
protective coatings, but when com- 
bined with suitable pigment com- 
binations become enamels which 
constitute the most widely used type 
organic protective coating for 
metals. 

The amount drying oil em- 
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ployed with given amount hard 
resin enamel vehicle termed 
the oil length. Usually stated 
the number gallons oil per 100 
pounds resin. Increasing the ratio 
oil resin termed “length- 
ening” and decreasing termed 
“shortening.” Thus 
tung oil-phenolic resin varnish 
said short-oil varnish. 
Lengthening tends increase flexi- 
bility, shortening increase hard- 
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ness for given cure may hasten 
the drying the coating. 

The hard resins used enamels 
are quite diverse. Various phenolic 
resins are employed, but they are 
usually limited the darker 
color. The most widely used type 
resin, the alkyd, consists the 
reaction product polyhydric al- 
cohol with polybasic acid, the most 
common which that obtained 
from glycerol and phthallic 


dride. Other alkyd components in- 
clude maleic acid, 
sebacic acid, glycols 
alcohols combinations with them- 
selves with either the former 
two materials, modifiers the 
alkyds, resins such malamine, and 
urea-formaldehyde 
employed speed baking im- 
prove the hardness the enamel. 
Ester gum, rosin derivative, has 
long been employed constituent 
enamel vehicles. 

Based upon the foregoing limited 
discussion enamels, the effect 
variations composition upon phy- 


4 


sical properties protective coat- 

ings can stated general terms. 

Let take for example glycer- 
drying oil vehicle. 
the oil length varied, flexibility 
and hardness vary. Changing from 
linseed through dehydrated castor 
soya the drying oil component 
brings about decrease hardness, 
increase flexibility and de- 
darken upon baking aging, for 
decreasing the oil length generally 
associated with decreasing adher- 


Figure 8—Impact pattern, Arrow indicates posi- 

tion impact pattern where finish was first shat- 

tered. This also represents the minimum energy 

(in rpm. impact tool) necessary disrupt the 
film. 


ence, indicated, modification with 
melamine urea-formaldehyde res- 
ins increases the rate cure and 
hardness, but may entail some 
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adherence and flexibility. The 
volume concentration im- 
portant, because increasing the pig- 
ment has effect hardening and 
embrittling the coating. any given 
system moderate pigment volume 
concentration tends have better 
durability. 

seed glycerylphthallate enamel baked 
for hour 350° F., will give 
extremely tough adherent flexible 
and mar-resistant coating, Modifica- 


Figure Scratch Adhesion Tester, 


Figure 9—Scratch, Adhesion and Mar Tester. 


melamine urea-formaldehyde will 
permit baking under infra-red for 
little ten minutes. The flexibility, 
adherence, and impact resistance 
will have been slightly impaired. 
pigmented the light shades, the 
linseed oil will found darken 
This can avoided 
changing soya oil with cor- 
responding change hardness un- 
der similar conditions cure. The 
same adjustments composition 
can made other combinations 
materials achieve the requisite 
properties. Many formulators prefer 
phenolic resins vehicle where 
water resistance importance. 
Driers such lead naphthenate are 
usually employed air-drying 
enamels, 

Lacquers, embodying the wide va- 
riety constituents that they do, 
can dealt with general terms. 
They are comprised the principle 
lacquer film constituent such 
trocellulose, vinyl resin, acrylic 
ester, additive improve the 
adherence metal, for example, de- 
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Figure 11—Automatic Scratch Adhesion Tester. 


waxed damar the case nitro- 
cellulose lacquers, maleic acid de- 
rivatives the case the vinyls, 
sometimes hard resin 
harden the film and plasticizer 
secure flexibility. The latter may 
large number compounds low 
phate, dibutyl phthallate. Usually 
lacquers are employed over primers 
give improved 

Films plastic may cemented 
the metal applied the molten 
form and are closely related lac- 
quers many properties. Bitumens 
are largely used underground 
structures chemical atmos- 
pheres and are generally well 
known. Softening points, brittleness 
low temperatures, cold flow, and 
adherence are factors consid- 
ered their selection. 

Employing the test methods out- 
lined above, will found that 
properly formulated baking enamels 
have entirely different order 
protective value coatings from 
most other organic coating mate- 
rials. Lacquers and air drying enam- 
els have about the same level 
adherence, but many enamels will 
not stand the same amount im- 
pact good lacquers. The fast dry- 
ing characteristics lacquers are 
certainly factors their favor. Pig- 
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mentation improves the weather 
sistance all types fin- 
Generally, multiple coats 
organic finishes are desirable pro- 
vide freedom from runs and sags, 
porosity and they permit complete 
curing. 

Temporary protective coatings re- 
ceived great publicity during the 
war; when spare parts had 
transported and stored under unfav- 
orable conditions. The choice 
grease-type coating against 
strippable film depends large 
extent upon the handling involved. 
removal. 

followed selecting protective 
coating can stated simply. First 
determine the requirements both 
from the standpoint the expected 
exposure and physical properties re- 
quired and from the standpoint 
the customer’s preference. Then 
from the tests described informa- 
tion based similar tests gen- 
eral background knowledge the 
behavior materials, the 
coatings which will meet the 
quirements. this point becomes 
necessary effect compromise 
all the related factors, not the least 
which are cost and available 
cilities. 
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PIPE LINE 
was constructed the latter 
1941. Extending from Baton 
Rouge, La., Greensboro, C., 
(Figure 1), lies almost entirely 
that soil group known “The Red 
and Yellow Soils.” the upland 
areas this soil well drained, well 
aerated and extremely high elec- 
this soil rapidly develop numerous 
pits which, before complete penetra- 
tion, seal over with closely adher- 
ing protective layer rust, The re- 
sult that few leaks occur and has 
led the general practice laying 
pipelines uncoated. 


Coatings Applied Localized Areas 


Plantation has followed the gen- 
eral procedure coating only 
localized areas low resistant soil 
and river and stream crossings. 
the line lies across the direction 
general drainage (Figure 2), 
crosses numerous rivers and streams, 


* A paper presented at the Annual Meeting 
ot NACE in Chicago, Ill., April 7-10, 1947. 

ead Plantation Pipe Line Co., Atlanta, Ga., now 
affiliated with Trans-Arabian Pipe Line Corp., 
Jacksonville, Pla, 


Control External Corrosion 


Plantation Pipe Line* 


Alan Nelson* 


resulting great number 
short-coated sections. For example, 
one 52-mile section North Caro- 
lina coated spots for total 
4.75 miles. Fifty these spots 
have average length 223 feet. 
There are two areas low resist- 
ant soil through which, 
tioned, the pipe coated. The first 
these extends from Baton Rouge 
the Louisiana-Mississippi state 
line and the second 30-mile 
length Alabama beginning near 
the Mississippi-Alabama boundary. 


Four Phases Corrosion Control 


Corrosion control the system 
divided into four major phases. First 
these the application cath- 
odic protection the stations which 
have suffered numerous leaks 
small control lines. Second the 
application cathodic protection 
tank bottoms. This problem prob- 
ably the least pressing conditions 
are such that leaks are antici- 
pated for some time. Third the 
application cathodic protection 
the main line with its numerous 
spots coating, Fourth, and ma- 


fin- 
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fav- 
ved. 
ot 
both 
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Figure 11—Automatic Scratch Adhesion Tester. 


waxed damar the case nitro- 
cellulose lacquers, maleic acid de- 
rivatives the case the vinyls, 
sometimes hard resin 
harden the film and plasticizer 
secure flexibility. The latter may 
large number compounds low 
phate, dibutyl phthallate. Usually 
lacquers are employed over primers 
give improved 

Films plastic may cemented 
the metal applied the molten 
form and are closely related lac- 
quers many properties. Bitumens 
are largely used underground 
structures chemical atmos- 
pheres and are generally well 
known. Softening points, brittleness 
low temperatures, cold flow, and 
adherence are factors consid- 
ered their selection. 

Employing the test methods out- 
lined above, will found that 
properly formulated baking enamels 
have entirely different order 
protective value coatings from 
most other organic coating mate- 
rials. Lacquers and air drying enam- 
els have about the same level 
adherence, but many enamels will 
not stand the same amount im- 
pact good lacquers. The fast dry- 
ing characteristics lacquers are 
certainly factors their favor. Pig- 


mentation improves the weather 
sistance all types organic fin- 
Generally, multiple coats 
organic finishes are desirable pro- 
vide freedom from runs and sags, 
and they permit complete 
curing. 

Temporary protective coatings re- 
ceived great publicity during the 
war; when spare parts had 
transported and stored under unfay- 
orable conditions. The choice 


grease-type coating against 


strippable film depends large 
extent upon the handling involved. 
primary requirement ease 
removal. 


conclusion, the procedure 


followed selecting protective 
coating can stated simply. First 
determine the requirements both 
from the standpoint the expected 
exposure and physical properties re- 
quired and from the standpoint 
the customer’s preference. Then 
from the tests described informa- 
tion based similar tests gen- 


eral background knowledge the 


coatings which will meet the 
this point becomes 
necessary effect compromise 
all the related factors, not the least 
which are cost and available 
cilities. 


122 


cro: 


f 
( 
an 
A 
tri 
thi 
pit 
ing 
sul 
led 

Co. 

era 
Jac 


Control External Corrosion 


Plantation Pipe Line* 


fin- 
lete 
re- was constructed the sections. For example, 
the Extending from 52-mile section North Caro- 
(Figure 1), lies almost entirely 4.75 miles. Fifty these spots 
that soil group known “The average length 223 feet. 
and Yellow Soils.” the upland There are two areas low resist- 
areas this soil well drained, well ant soil through which, 
aerated and extremely high elec- the pipe coated. The first 
ved. resistance. Pipelines laid these extends from Baton Rouge 
this soil rapidly develop the Louisiana-Mississippi 
pits which, before complete penetra- line and the second 30-mile 
tion, seal over with closely adher- length Alabama beginning near 
tive ing protective layer rust, The re- Mississippi-Alabama boundary. 


sult that few leaks occur and has 
led the general practice laying Phases Corrosion Control 


= 


pipelines uncoated. Corrosion control the system 

divided into four major phases. First 

Coatings Applied Localized Areas these the application cath- 
has followed the protection the stations which 

areas low resistant small control lines. Second the 


river and stream crossings. application cathodic protection 
the the line lies across the direction tank bottoms. This problem prob- 
general drainage (Figure 2), ably the least pressing conditions 
crosses are such that leaks are antici- 
pated for some time. Third the 

paper presented the Annual Meeting application cathodic protection 


= 
oD 


le fa- of NACE in Chicago, Ill., April 7-10, 1947. 
Plantation Pipe Line Co., Atlanta, now the main line with its numerous 
affiliated with T -Arabi Pi Li Cc i : > 
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Figure Plantation system. 


Figure 2—Location line with respect 
drainage. 


jor importance, the drainage 
strong fluctuating stray current 


ings the Carolinas. 


Corrosion Control Stations 


date, the only leaks have been 
the control piping the stations 
and has been this phase the 
problem that efforts have been con- 
Investigation revealed 


number conditions responsible for 


the corrosion. Under the pump room 


floor this piping was sand-filled 


trenches. keep them spaced they 


were laid two fours, with nails 


driven each side. every 
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piping was corroded flat and 
leaking surface where contacted 
the wood. Conduits were found 
the outer side bends. 
The piping all bonded ex- 
copper ground-bed. many 
the main cause was the drastic 
resistivity soil im- 
surrounding the pipe. This 
blast furnace slag used 
cover the manifold area. one 
case, measurements taken under this 
cubed, whereas measure- 
ments taken just outside the area 
cubed. the Eastern 
where manifold areas are 
covered with crushed granite, the 
resistivity has been slightly 
lowered. this area, corrosion was 
caused mostly strong stray cur- 
rents which were flowing through 
the stations, 


new control lines were placed, 


2000 
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TABLE 
Typical Results Cathodic Protection 
Installations 
Original | Resulting 
P/S— P/S— 
Type of | Soil Res. | CuSO4 CuSO4 
Baton Rouge..| Rectifier 1.500 590 920 
Fluker........| 12 Anodes 4,000 660 830 
USvRA....... 20 Anodes 5,000 650 870 
Hathorn 12 Anodes 3,000 765 875 
Collins. ..... 20 Anodes 7,000 640 750 
Meridian. ....| Rectifier 4,000 710 800 
Arkon........| 20 Anodes 2,000 675 750 
Silver Run... .| 20 Anodes 7,500 670 | 950 
Rremen | Rectifier 40,000 455 465 
Heflin........ 12 Anodes 40.000 455 | 740 
they were coated 


enamel and the wood forms were 
eliminated. Later insulating gaskets, 
designed for use large tongue- 
and-groove flanges, 
where needed and cathodic protec- 
magnesium anodes. The first few 
installations quickly proved that rec- 
tifiers utilizing ground-beds installed 
distance from the piping, 
generally recommended, would give 
results the extremely high- 


SECTION 


Figure 3—Galvanic anodes station piping. 
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CURRENT - HUNDREDS OF MILLIAMPERES 


resistant soil. Magnesium anodes, 
however, buried the lower resist- 
ant soil under the slag (Figure 
gave good results most cases 
(Table and some results every 
case. was imperative that some 
sort protection applied imme- 
diately large number stations, 
and the anodes could installed 
the relatively low cost $225.00 
per station, (Table was decided 


Figure 5—Location galvanic anodes river crossing. 


Figure 4—Results applied 
voltage magnesium anode 
installation Winder, 


tion the anodes, which would 


later checked and adjusted 
found necessary. 
This later check revealed that 
some stations needed added protec- 
tion. Experiments showed that 
small capacity rectifier using the 
anodes well distributed and low 
resistant ground-bed would give the 
desired results. the Winder, 
Fic 
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Figure 6—Views stray current drainage unit. 
Front view, left illustration; side view, right 
illustration. 


ohm soil (surrounding soil 30,000 
plus) were delivering 105 milliam- 
peres 0.92 volts, and had raised the 
pipe soil potential from 
volts 570 millivots (Figure 4). Ap- 
plication six volts potential increased 
the output 740 milliamperes and 
the pipe-to-soil potential 900 mil- 
Application volts po- 
tential increased the output 1300 
and the pipe-to-soil po- 
tential 1150 millivolts. 

now planned install small 


Figure 7—Connections for 
stray 
current unit. 
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rectifiers number stations 
and use the present magnesium 
installations ground-beds. They 
should last approximately ten years, 
and can replaced with scrap iron. 
estimated that such installa- 
tion could have been made originally 
cost $300.00. Cost per year 
this case would less than $20.00 
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TABLE 


Installation Costs Magnesium Anodes 
and Rectifiers 


Mag- 

ITE: nesium | Rectifier 
Wire. Solder, Misc........... 
500.00 

100.00 

75.00 

Material.......... $120.00 $825.00 


would compare favorably with 
the cost the anode installations. 


the low-resistant soil areas, 
where the rectifier installations using 
remote ground-bed operate satis- 
factorily, cost installation for the 
large 30-volt, 50-ampere units aver- 
aged $1400.00. Cost per year ap- 
proximately $130.00, this case, 
applied considerable line outside 
the station 


Bottoms 


Magnesium anodes have been in- 
stalled around all 
jowned Plantation. Due the 
number installations, time 
not permitted complete check 
the results obtained. Helena, 
however, readings taken two 
tanks picked random show that 
four anodes brought the pipe-to-soil 
approximately 300 mil- 
when measured the tank 
and 600 millivolts when meas- 
remotely. Output the indi- 
anodes varies widely, rang- 


Corrosion Control Tank 
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ing from millamperes and 
100 milliamperes one tank. 
aluminum anodes have been 
installed trial basis. Two, buried 
backfill lime, salt and calo- 
mel, are delivering and mil- 
liamperes. Six, buried precast 
blocks backfill furnished the 
Aluminum Company America, are 
delivering average milli- 
amperes each. This installation was 
made December, 1946, and be- 
ing checked each month. Results 
date are encouraging and further in- 
stallations are contemplated. 


Corrosion Control the 
Main Line 


the main line, protection has 
been applied the two main 
coated sections, rectifier Baton 
Rouge, delivering amperes 
volts, fully protects 
coated line the low-resistant soil 
out that station. 
tential has been raised from 550 
millivolts 1700 millivolts the 
point nearest the ground-bed, and 
from 600 millivolts 880 millivolts 
point miles from the unit. 
Here two-mile stretch uncoated 
pipe halts further extension pro- 
tection from this one unit. Cost per 
mile per year figured approximately 
$4.00. The miles Alabama has 
been brought 850 millivolts 
pipe-to-soil potential with mag- 
nesium anodes installed groups 
Calculated last years, this in- 
stallation will cost approximately 
$1.75 per mile per year. the re- 
mainder the line, protection 
going more difficult obtain. 
anticipated, however, that pro- 
tection will needed only local- 
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hot spots, river 
crossings and 
sections. Our experience date and 
the remoteness the line most 
cases from any source power has 
lead plans for thorough trial 
the aluminum anodes with 
solid backfill appears have 
for installation river banks 
and wet areas where installations 
slurry backfill would dif- 
due water filling over- 
the hole (Figure 5). 


Stray Current Drainage 

the Carolinas, strong stray cur- 
encountered. Because its 
fluciuating nature, not possible 
from which emanates and 
type directional switch 
the time first became 
purpose the market. 

The ideal unit would rugged, 
permanent, self-actuated, positive 
operation and require very mini- 
mum maintenance. After consid- 
erable thought, was decided try 
copper oxide rectifier 
plates. number 24-hour record- 
ings were made which indicated the 
potential between the pipe 
and rail was about volts, with 
short periods volts. Flow 
current through low-resistant 
short fluctuations amperes. 
General Electric Company engineers 
consulted. They advised that 
their 43¢-inch 5-inch copper ox- 
ide plate, which rated three 
direction, would the reverse direc- 
tion block continuously 
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and much higher voltage for short 
periods. 

Half-wave stacks were assembled 
using seven these plates, give 
volts blockage; and ten stacks 
were connected parallel give 
amperes capacity. This unit 
ure 6), designed for oil immersion, 
was just recently completed and 
trial installation was made (Figure 
7). Charts taken with recording 
voltmeters (Figures 8-9) indicate 
that the unit performed 
pated, draining times high 
amperes and blocking times 
high volts. Having ample 
capacity, the characteristics cop- 
per oxide plates are such that this 
unit should last indefinitely with 
maintenance other than occasional 
painting. Actual cost the unit was 
$175.00 including $125.00 for the 
stacks, $26.00 for other material and 
$24.00 for fabrication. Cost instal- 
lation estimated $75.00 includ- 
ing cable, for total installed cost 


Conclusions 

The economical application cath- 
protection requires the careful 
selection the proper equipment. 
Rectifiers, windmills, 
anodes each being most satisfactory 
under certain conditions, 

The success with magnesium an- 
odes low-resistant soil num- 
ber stations along Plantation Pipe 
Line has led plans for their use 
river crossings and along remote 
sections the line where cathodic 
protection desired, 
copper oxide rectifier plates assem- 
bled half-wave stacks can used 
units which are efficient, permanent 
and inexpensive. 
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Evans* 


Some the corrosion problems 
encountered the Plantation Pipe 
Line closely prob- 
corrosion engineers. High soil resis- 
tivity, protective coatings which 
widely, and stray currents all 
tend make cathodic protection dif- 
ficult. Mr. Nelson appears have 
approached his problems in- 
telligent, energetic manner, and 
logical sequence trial and error 
have arrived the end result 
protecting various structures. 

mentions that leaks have oc- 
curred the control piping the 
stations and also that the piping 
bonded extensive copper ground- 
beds. This immediately suggests that 
the control piping should electri- 
cally insulated from the copper 
ground-bed eliminate galvanic ac- 
tion which tends protect the cop- 
per the expense the iron. 

noted that rectifiers are being 
installed several locations using 
magnesium bars for ground-beds. 
Although this deviates sharply from 
generally accepted practice and 
certainly not recommended, Mr. Nel- 
son was probably justified doing 
this case because the magne- 
sium bars were first installed for 
use galvanic anodes, Later, when 
they failed deliver sufficient cur- 


* United Gas Pipe Line Co., Shreveport, La. 


rent reason high soil resis. 
tivity, additional driving voltage 
was supplied rectifiers. coke 
ground-beds had been installed 
the first place they would have 
considerably less expensive 
would have given much longer 
suggested that adequate 
liminary field data and careful de. 
sign engineering would 
dividends this case. 
excellent under certain 
the experience the writer 
shown that high-resistant 
the higher driving voltage 
fiers almost always necessary. 

Table IT, stands, quite 
leading inasmuch compares 
cost installing galvanic 
with the cost 50-ampere recti 
fier. Total output capacity 
magnesium anodes, assuming 
ten-year life and percent 
efficiency, will about two 
peres. Thus, the rectifier, which 
six times much the 
anodes, actually has times 
output capacity. 

The copper oxide stack designe 
for controlling stray currents 
pears have been very well 
paper describing result 
obtained after operating the 
ble contribution. 
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Ten Technical Symposia, Exhibition Feature 
1948 NACE All-Corrosion Show 


ARKING five years organi- 

zational progress their co- 
operative effort reduce corrosion 
losses all industry, the National 
Association Corrosion Engineers 
will open the doors their 1948 
Conference and Exhibition Monday, 
April the Hotel Jefferson, St. 
Louis, Mo. The highly concentrated 
All-Corrosion program will extend 
through Thursday, April 

During the well-filled program, 
ten technical symposia industrial 
corrosion problems will held, new 
officers installed, NACE Awards 
presented, and plans furthered for 
continued expansion Association 
activities and increased cooperation 
for exchange and dissemination 
corrosion control data. The Corro- 
sion Exhibition, scheduled concur- 
rently with the Conference, will fea- 
ture almost every known method 
prevent Nature’s never ceasing at- 
tempt reclaim all metallic sub- 
stance. 

line with the Association’s pol- 
icy ever increase their scope 


activities, two new 
presented this vear. These new 
posia cover the subjects Salt 
Water Corrosion 
Coatings for Metals. The addition 
these two symposia increases 
ten the number technical sessions 
which will held. Other scheduled 
meetings will cover 
rosion problems encountered the 
Oil, Water, Chemical, Electrical, 
Communications, and 
dustry, besides one dealing primarily 
with Cathodic Protection. 

The papers presented dur- 


ing each symposium, are di- 
vided cover the practical 
sion control. Time has been allowed 
foflowing presentation each paper 
for discussions, several 
have been already 

Aside from the technical aspect 
for the membership large 
their guests, and ladies who will 
tend the Conference. This will take 
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OLSON 
President, NACE 


form music and special attrac- 
tions the Annual Banquet, Cock- 
tail Hour through courtesy Ex- 
hibitors, and special program 
designed for the ladies. 

Committee and the Board Direc- 
tors will held Sunday, April 
the Conference officially opens Mon- 
day, April with Registration 
The Registration Booth will lo- 
cated the Mezzanine Floor the 
hotel, which area all functions 
the All-Corrosion program will take 
place. The Exhibit Arena will open 
10:00 daily. Closing hour will 
6:30 M., except Monday and 
Wednesday, when the 
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LAQUE 
Vice President, NACE 
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technical session 
scheduled the first 
day, the afternoon 
which will occu- 
pied with the General 
Assembly, 
lowed business 
meeting for members. 

Two concurrent tech- 
nical sessions will 
held Tuesday 
with dual sessions 
scheduled both the 
mornings 
noons Wednesday 
and Thursday. 

Highlighting the An- 
nual Banquet Wednes- 
day evening, April 
will the introduction 
the new officers and 
presentation the 
Willis Rodney Whitney 
Award the Science 
Corrosion, and the 
Frank Newman Speller 
Award Corrosion Engineering. 


The General Conference and Ex- 
hibition Committee headed this 
Fred Goldsby, Chicago 
Bridge and Iron Co., New York. 
Maynard Jackson, Hill, Hubbell 
Company, Division General 
Paint Corp., Northfield, 
recting the activities the Exhibit 
Committee, while Mars Fontana, 
Professor Metallurgical Research, 
The Ohio State University, Colum- 
bus, Chairman the Technical 
Program Committee, which ar- 
ranging for papers and speakers 
the various symposia: The tentative 
program for the NACE 1948 Con- 


ference and Exhibition follows: 
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CONFERENCE, 


Monday, April 


9:00 A.M.—Registration. 

Mezzanine Floor. 

10:00 Opening Exhibi- 
tion. 

Exhibition Arena, Mezzanine Area. 

2:00 P.M.—General Assembly. 

Gold Room—Mezzanine Floor. 
Olson, Presiding. 

President’s Report, Olson, 
United Gas Pipe Line Co., 
Shreveport, Louisiana. 

The War Waste—Corrosion Front, 
McAfee, President Union Elec- 
tric Co., Missouri, St. Louis, Mo. 

Stanolind Pipe Line Co., Tulsa, Okla. 

4:00 P.M.—Business Meeting—Members 
Only. 
Gold Room—Mezzanine Floor. 
LaQue, Presiding. 
6:00 Hour, courtesy Man- 
ufacturers Distributors, Gold 
Room—Mezzanine Floor. 


Tuesday, April 


OIL INDUSTRY SYMPOSIUM 
Gold Room—Mezzanine Floor 


Chairman, Aaron Wachter, Shell Devel- 
opment Co., Emeryville, California. 
9:00 A.M. Hydrogen Gene- 

Bartz and Rawlins, Phillips 
Petroleum Co., Bartlesville, Okla- 

homa. 

9:40 A.M.—Action Rust Preventive 
and Wachter, Shell Development 
Co., Emeryville, California. 

10: A.M. —Sour Crudes Equipment 
Protection, Camp, Humble 
Oil Co., Baytown, 

Modern Fluid Catalytic Cracking and 
Fractionating Unit, Nathan Schofer, 
Cities Service Refining Corp., Lake 
Charles, La. 


GOLDSBY 
General Committee 
Chairman 


Tuesday, April 
WATER INDUSTRY SYMPOSIUM 
Crystal Room—Mezzanine Floor 


Chairman, Ullrich, Water Depart- 

ment, City Austin, Texas. 

9:00 A.M.—Corrosion Problems Water 
Wells, Larsen, Illinois State 
Water Survey, Urbana, 

Leod, Electro Rust-Proofing Corpo- 
ration, Belleville, J., and general 
discussion. 

9:45 A.M.—Corrosion Control Practices 
Editor, and Sewage Works, 
New York, 

Old 60-inch Steel Pipeline Cement- 
ing Place, Counselman, 
Centriline Corp., New York, 

10:50 A.M.—Discussion Skinker, 
Water Commissioner, St. Louis, Mo., 
and general discussion. 

Simple Test Method for 
Evaluating Corrosion Inhibitors, 
Ryznar, and Jerome Greene, 
National Aluminate Corporation, Chi- 
cago, 


EXHIBITION APRIL 


ST. LOUIS 


1948 


hnical Committee Exhibits Committee 
Chairman 


Wednesday, April 


CHEMICAL INDUSTRY 
SYMPOSIUM 


Gold Room—Mezzanine Floor 


Chairman, Fernelius, Syracuse Uni- 
versity, Syracuse, 


9:00 A.M.—Corrosion Problems the 
Manufacture Soda Ash the 
Ammonia Soda Process, Gustave 
Heinemann, Southern Alkali Corp., 
Corpus Christi, Texas. 


9:40 A.M.—Application, Electron Dif- 
fraction Techniques the 
Corrosion Processes, Gul- 
bransen, Westinghouse 
Laboratories, East Pittsburgh, Pa. 


10:20 Alloys Cor- 
rosion During the Processing 
Some Foods, Mason, Jr., 
The International Nickel Co., Inc., 
New York, 


Dilute Aqueous Solutions, 
General Electric Co., Schenec- 
tady, 


HOTEL JEFFERSON 


Wednesday, April 


ELECTRICAL INDUSTRY 
SYMPOSIUM 


Crystal Floor 


Edison Company, New York, 

9:00 A.M.—Corrosion Underground 
Power Cable Sheaths, 
Greve, Engineering Department, 
Commonwealth Edison Co., Chicago, 


9:40 A.M.—Experience Bagnell Dam 
Prevent Corrosion Underwater 
Steel and Iron, Turner White, Jr., 
Union Electric Co. Missouri, St. 
Louis. 

10:20 A.M.—Corrosion from Flue Gases, 
Rudulph, Union Electric Co. 
Missouri, St. Louis. 

11:00 A.M.—Discussion Condenser 
Tube Corrosion, Stauffacher, 
Southern California Edison Co., Los 
Angeles, Calif. 

11:30 A.M.—Discussion Bearing Cor- 
Gorman, Consolidated Edison Co., 
New York, 


CATHODIC PROTECTION 
SYMPOSIUM 


Gold Room—Mezzanine Floor 


Chairman, Brannon, Humble Pipe 
Line Company, Houston, Texas. 

2:00 Years Cathodic 
Kuhn, New Orleans, La. 

2:40 P.M.—Cathodic Protection Applied 
Gas and Electric Utility Opera- 
tions, Schreiner, The Cin- 
cinnati Gas Electric Co., Cincinnati, 


Ohio. 

3:20 Protection Cas- 
ings Loudon Pool, Ewing 
and Bayhi, The Carter Oil 
Co., Tulsa, Okla. 

4:00 P.M.—Cathodic Protection Gas 
Distribution Systems, Fry, 
Public Service Co., Colorado, Den- 
ver. 
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typical scene the St. Louis levee. 


Wednesday, April Wednesday, April 


PROTECTIVE COATINGS FOR 
METALS SYMPOSIUM ANNUAL NACE BANQUE 
Crystal Room—Mezzanine Floor 7:00 
George Seagren, Mellon Gold Room—Mezzanine Floor 


Institute, Pittsburgh, Pa. 


2:00 P.M.—Principles Protecting Met- Olson, Presiding. 
als with Organic Coatings, 
Eickhoff and William Shaw, Na- 


tional Lead Co., Research 
tories, Brooklyn, Introduction Officers and Directors. 


2:40 Metal Sur- Presentation NACE Awards, 
faces for Organic Coating, Speller, Chairman the Awards 
Hoover, American Rolling Mill Co., Committee. Honored are Ulick 
Middletown, Ohio. Evans, who will receive the Willis 

3:20 P.M.—Building Organic Protective Rodney 
Compton, Bell Telephone Lab- who will presented the Frank New- 
oratories, Inc., Murray Hill, man Speller Award Corrosion Engi- 

neering. 

4:00 P.M.—Organic Linings for Chemi- 

cal Equipment, Kenneth Cover the Feature Front, Miss 


Industrial Lining Engineers, Inc., Schacht, Staff Columnist, Louis 
Edgeworth, Pa. Globe-Democrat, St. Louis, Mo. 
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Thursday, April 
INDUSTRY SYMPOSIUM 


Gold Room—Mezzanine Floor 


Ralph Hunter, The Dow 
Chemical Co., Midland, Mich. 


Geographic Study De- 


quist, The Dow Chemical Co., Mid- 
land, Mich. 


Corrosion Test Results, Lorraine 

Voigt, The International Nickel 

Company, New York, 
Steel During and After Immersion 


Acid, by..L. Darken and 
Smith, Research Laboratory, 
Steel Corporation, Kearny, 


A.M.—Corrosion Problems Boiler 
Feed Waters and Waters Used 


Plant Cooling Systems, 
Chemical Engineers, Baltimore, 


COMMUNICATIONS SYMPOSIUM 
Crystal Room—Mezzanine Floor 
hairman, Routson, Western Un- 
ion Telegraph Co., Chicago, 
A.M.—Current Intensities Soil 
Telephone Laboratories, New York, 
Telegraph Co., Detroit, 
Willis :20 A.M.—Prevention Corrosion 
Lead Sheathed Cables Means 
Vulcanized Protective Covering, 
New- Reinitz and Zamborsky, 
Engi- The Callender Cable Co., 
Paterson, 
Case Corrosion Involv- 
Beulah ing Cinders, Thompson, 
Louis New York Telephone Co., New York, 
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Thursday, April 


SALT WATER CORROSION 
SYMPOSIUM 


Gold Room—Mezzanine Floor 


Chairman, Larrabee, Research Lab- 
oratories, Carnegie- Illinois Steel Corp., 
Vandergrift, Pa. 

2:00 P.M.—Salt Water Corrosion 
Mosher, Quincy Plant, Bethlehem 
Steel Corp., Shipbuilding Division, 
Quincy, Mass. 

2:40 P.M.—Cathodic Protection Steel 
Sea Water Using Magnesium 
Anodes, Humble, The Dow 
Chemical Co., Midland, 

3:20 P.M.—Performance Steam Con- 
densers Aboard Naval Vessels, 
Navy Department, Washington, 

4:00 P.M.—Brine Corrosion the Oil 
Industry, Kennedy, Gulf 
Research and Development Co., Har- 
marville, Pa. 


GAS INDUSTRY SYMPOSIUM 


Crystal Room—Mezzanine Floor 


Pipe Line Co., 


Panhandle 
Kansas City, 


Chairman, 
Eastern 
Mo. 

2:00 P.M.—Fifteen Years Experience 
Application External Corrosion 
Mitigation Methods High Pres- 
sure Natural Gas Transmission Line, 
Senatoroff, Southern Coun- 
ties Gas Company California, Los 
Angeles. 

2:40 P.M.—Reference Electrodes: Design 
and Polarization Characteristics, 

Van Water, Susquehanna Pipe 
Line Company, Philadelphia, Pa. 

3:20 P.M.—Present-Day Aspects Con- 

densate Well Corrosion, 


Waldrip, Gulf Production Division, 
Gulf Oil Corporation, Houston, 


4:00 NACE Conden- 
sate Well Corrosion Field Data, 
Kendall, National Tube Co., 
Pittsburgh, Pa. 

4:25 P.M.—Laboratory Determination 
the Relative Corrosion Resistance 
Metals Considered for Condensate 
Burman. 
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ASSOCIATION 


COMMITTEE MEETINGS 


CORROSION ENGINEERS 


Board Directors, First Meeting, TECHNICAL 
Board Directors, Second Meeting, Technical Practices Committee, 


LaQue, Presiding. 


Executive 
Olson, Presiding. 


GENERAL 


Abstract Committee, 
Voigt, Chairman. 


Advertising Committee, 
Clancy, Chairman. 


Committee Relations With 
Technical Societies, 
LaQue, Chairman. 


Correspondents, 
Ivy Parker, 


Exhibits Committee, 
Maynard Jackson, Chairman. 


General Conference Committee, 
Goldsby, Chairman. 


Local Arrangements Committee, 
Kelier, Chairman. 


Membership Control Committee, 
Tom Holcombe, Chairman. 


Policy and Planning Committee, 
Trueblood, Chairman. 


Publication Committee, 
Ivy Parker, 
Regional Management Committee, 
George McComb, Chairman. 


Technical Program Committee, 
Mars Fontana, Chairman, 


Mears, Chairman. 


Anodes for Use with Impressed Current 
Committee, 
Donald Bond, Chairman. 


Condensate Well Corrosion Committee, 
Walter Rogers, Chairman. 


Corrosion Problems Involved Handling 
Inland Waters, Committee 
Kendall, Chairman. 


Other 


Corrosion Problems Involved Process 
ing and Handling Chemicals, 
mittee 

Mars Fontana, 


Galvanic Anodes for Cathodic 
Committee, 
Miller, Chairman. 


Materials for Use High Temperature, 
Committee 
Scheil, Chairman. 


Minimum Current Requirements 
Cathodic Protection, 
Smith, Chairman. 


hibitors, Committee 
Aaron Wachter, Chairman. 


Protective Coatings Committee, 
Tom Holcombe, 


AMERICAN COORDINATING COMMITTEE 


CORROSION 


Will Hold Luncheon Meeting Conjunction with NACE 


and Exhibition 12:30 M., Tuesday, April Room 


Second Floor Hotel Jefferson 
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CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


EXHIBITION ARENA, MEZZANINE AREA, HOTEL JEFFERSON 


ROOM 


| 
VEET/NG ROOM 


OPEN COVRT 


SHOW HOURS 


The NACE Exhibition Hotel Jefferson, St. 
Louis, Mo., will open daily, Monday, April through Thursday, 
April 10:00 Closing hours will 6:30 except 


Monday and Wednesday, when the Arena will close 5:30 
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Exhibitors 


Allied Chemical and Dye Corp. 
The Barrett Division 
Rector St., New York 
Aluminum Company America 
Gulf Building 
Pittsburgh 19, Pa. 
American Pipe and Construction Co. 
Amercoat Division 
Box 3428, Terminal Annex 
Los Angeles, Calif. 
Apex Smelting Company 
2537 Taylor St. 
Chicago 12, 
Aviation Chemicals Division 
Hollingshead Corp. 
Camden, 
Cameron Works, Inc. 
Box 1212 
Houston, Texas 
Cathodic Servicing Co., 
1024 Olie St. 
Oklahoma City, Okla. 
Chicago Bridge and Iron Co. 
332 Michigan Ave. 
Chicago 
Corrosite Corporation 
405 Lexington Ave. 
New York, 
Crose, J., Mfg. Co. 
2715 Dawson Rd. 
Tulsa, 
Crutcher-Rolfs-Cummings 
Esperson Building 
Houston, Texas 
Dearborn Chemical Co. 
Michigan Ave. 
Chicago 
Dow Chemical Co., The 
Midland, Mich. 
Ebasco Services, Inc. 
Rector St. 
Electric Railway Improvement Co., Inc. 
2070 Place 
Cleveland Ohio 
Electro Rust-Proofing Corp. 
Box 178 
Newark 
Engineering Laboratories, Inc. 
Box 349 
Tulsa Okla. 
Equipment Manufacturers Co., Inc. 
206 Oriskany St., East 
Utica, 
Federal Telephone and Radio Corp. 
100 Kingsland Rd. 
Clifton, 


Federated Metals Division 
American Smelting and Refining Co. 
120 Broadway 
Good-All Electric Mfg. Co. 
112 Ist St. 
Ogallala, Neb. 


Hill, Hubbell Co., Division 
General Paint Corp. 
3091 Mayfield Rd. 
Cleveland, Ohio 
Hills-McCanna Co. 
3025 Western Ave. 
Chicago 18, 
International Nickel Co., Inc., The 
Wali St. 


Johns-Manville Sales Corp. 
40th St. 
Koppers Co., Inc. 
Wailes Dove-Hermiston Dept. 
Westfield, 
Lebanon Steel Foundry 
Lebanon, 
Midwestern Engine Equipment Co. 
105 Boulder 
Tulsa, Okla. 
Miller, 
Rector St. 
Minnesota Mining and Mfg. Co. 
710 12th St. 
St. Louis, Mo. 
Motorola, Inc. 
4545 Augusta Blvd. 
Chicago 51, Ill. 
Natasco Co., The 
Box 1318 
Tulsa, Okla. 
National Carbon Co., Inc. 
42nd St. 
National Lead Co. 
111 Broadway 
Nelson Electric Mfg. Co. 
217 Detroit 
Tulsa, 
Owens-Corning Fiberglas Corp. 
Toledo Ohio 
Perrault Brothers 
Boston 
Tulsa Okla. 
Philip Carey Mfg. Co., The 
Lockland, Cincinnati 15, Ohio 
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Pipe Line Service Corp. 
Box 218 
Fronklin Park, 

Price, C., Company 
Box 1111 
Bartlesville, 


Royston Laboratories, Inc. 
Pa. 

Lined Pipe Co. 
Stephenson Bldg. 
Detroit, Mich. 

Service Engineers, Inc. 


First National Bank Bldg. 


Fort Worth Texas 


Exhibitors (Continued) 


Stearns, 

Box 1234 
Shreveport 90, La. 

Tapecoat Company, The 
1521-23 Lyons 
Evanston, 

United States Steel Corp. 
436 Seventh Ave. 
Pittsburgh 30, Pa. 

Westinghouse Electric Corp. 
Box 808 
Pittsburgh 30, Pa. 

Williamson D., Inc. 

Box 4038 
Tulsa Okla. 


DOWNTOWN ST. LOUIS 


Hotel Jefferson 

Hotel Claridge 

To—Chase Hotel 
Coronado Hotel 
Melbourne Hotel 
Park Plaza Hotel 


LEGEND 


12. Hotel DeSoto 


Hotel Warwick 13. Mark Twain Hotel 


14.ToM 
Public Library 


Hotel Statler 15. Hotel York 
10. Hotel Mayfair 16. Bishop Tuttle Memorial 


11. Board Education 17. Municipal Auditorium 


rom Your Officers 


| OF CORROSION ENGI 
eee 


This Month’s Contributor 
GOLDSBY, Director Representing Corporate Members, and 
Chairman 1948 NACE Conference and Exhibition General Committee 


Tue highlight any activities 
the Annual Convention Conference. The 
Convention typically American institution 
and through them, possibly more than any 
other medium, greater contributions the 
development and unity the American Way 
Life have been made. 

Practically all organizations are set 
démocratic basis, and therefore must hold 
conventions. All association activity and power 
carry activity derives fundamentally 
from the members themselves. The annual 
conference the instrument which the 
membership society voices their wishes, 
and place authority association officers, 
board directors, trustees and others, 
carry out these wishes, and carry for 
the benefit the membership. You, 
member, can best enjoy the association 
active participation its affairs. 

addition the purely business side the annual meeting, its most 
important function serve medium for the exchange ideas. This 
particularly true for technical societies such NACE. the 1948 Conference 
the Hotel Jefferson St. Louis, members and guests can mingle free from 
prejudice, sectionalism and strained relationship strong competition. All can 
mix good fellowship for full program fine technical papers, social activities 
and wonderful exhibit the latest methods for the prevention and control 
corrosion. 

general chairman the 1948 Annual NACE Conference and Exhibit, urge 
all members and their friends interested corrosion problems attend this 
meeting. The Technical Program Committee has arranged full program 
about papers, covering latest developments and practices for the mitigation 
corrosion. The Exhibition Hall will filled with fine displays products and 
demonstrations methods for use the control corrosion. will also serve 
meeting place where acquaintances can renewed. 

The Local Arrangements Committee has made provisions for many special 
events supplement the technical program. enjoyable program has been 
prepared for ladies. 

all meet the Hotel Jefferson—April 5th 8th. Bring your wives and 
all share the activities and get acquainted with our fellow-workers and 
corrosion engineers. 

Let our theme song be: “MEET ST. LOUIS—MEET THE 
CONFERENCE.” 
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Dering the January 12-13, 1948, 


National Association Cor- 
Engineers, held St. Louis, 
Mo. the Directors, acting all to- 
the following officers for 


Anderson, Vice President; 
Mudd, Treasurer. 

Mr. LaQue, presently Vice Presi- 
dent the Association, charge 
the Corrosion Engineering Sec- 
tion, Research and Development Di- 
The International Nickel 
Company, Inc., New York, which 
company joined shortly after re- 
ceiving his Bachelor Science de- 
gree Chemical and Metallurgical 
Engineering from Queen’s Univer- 
sity, Kingston, Ontario, Canada, 
After preliminary training 
the research laboratory Bayonne, 
and the mill Huntington, 
Mr. LaQue was assigned 
work corrosion-resistant al- 
has continued this field 
activity until the present, with 
particular emphasis the practical 
aspects corrosion. was instru- 
mental the founding the “Ma- 


NACE News 


NACE OFFICERS, DIRECTORS NOMINATED FOR 1948-49 


rine Testing Laboratory,” Kure 
Beach, C., the largest its type 
the world. Mr. LaQue has been 
active connection with matters 
related corrosion such organi- 
zations the American Chemical 
Society, the Technical Association 
the Pulp Paper Industry, the 
American Society Testing Mate- 
rials, American Society Metals, 
and the Electrochemical Society. 
has served chairman the Gib- 
son Island Corrosion Conference 
the American Association for the 
Advancement Science, and was 
chairman the American Coordi- 
nating Committee Corrosion, and 
has been active member NACE 
governing groups and committees. 

Mr. Anderson, who elected will 
vacate his unexpired term Direc- 
tor Representing Corporate Mem- 
bership, Vice President and Gen- 
eral Manager the Shell Pipe Line 
Corporation, Houston, For 
the past year has served 
Director NACE, during which 
time has done much increase 
the number Corporate member- 
ships the Association, and has 
given helpful advice Association 


i 
NATIONAL ASSOCIATION 
in 
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affairs. greatly interested 
the cooperative solution corrosion 
problems, where more than one com- 
pany, group organization in- 
volved. Professionally, Mr. Ander- 
son electrical engineer and has 
been engaged engineering and 
executive capacity the petroleum 
industry for the past years. 
presently Chairman the Cor- 
relating Committee Cathodic 
Protection, committee jointly spon- 
sored eleven nation-wide organi- 
zations for the purpose 
industry activity publicize and 
improve procedures for handling 
problems arising from cathodic pro- 
tection industrial metallic struc- 
tures. 

Mr. one the first mem- 
bers NACE, has been Treasurer 
the Association since its founding 
1943. was studying electrical 
engineering Montana State Col- 
lege when World War interrupted 
his education. served the 
armed forces from 1917-19, serving 
overseas duty France. After the 
war, was employed the Mon- 
tana Power Company Billings 
operation and construction depart- 
ments. 1925 became superin- 
tendent construction work for 


Ulick Evans and John Pearson Honored 


Recommendations the NACE Awards Committee having been approved the Board 
Directors, Speller, Chairman the Committee, announced that Ulick Evans, Reader 
Science, Cambridge University, Cambridge, England, and John Pearson, Director, Physical 
Division, Research and Development Division, Sun Oil Co., 
receive the two awards established last year the Association. Dr. Evans will receive the 
Willis Rodney Whitney Award the Science Corrosion recognition his outstanding 
service scientific study and experimental work and analyses theory connection with 
the corrosion metals, while Dr. Pearson will presented the Frank Newman Speller Awerd 
Corrosion Engineering recognition his excellent work the practical application 
research the field corrosion control. Both awards bear the name their first recipients. 
Dr. Speller was named chairman the NACE Awards Committee shortly after his being signally 
honored receive the award bearing his name. 
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firm near St. Louis. Work involved 
municipal improvements, 
building, and highway grading. He} 
accepted position Shell Oil 
pany’s Wood River, refinery in| 
1928, and was 
Pipe Line Corporation 
assist the first organized 
sion inv estigation its system. 
has continued this work, and 
now Chief Corrosion Engineer for 
Shell Houston, Texas. 

The Board Directors also 
inated three new directors for 
offices which will become in| 
April, The nominations were 
man, succeed Arthur Smith, 
bership; and Vance Jenkins, 
representative Corporate 
bership. Mr. Jenkins, elec 
would succeed himself, since 
recently named fill the 
term Glenn King, who 
signed effective January All 
are for duration three years. 

Mr. Smith, who Mr. Gormat 
would succeed, was named the 
Board last year fill the vacancy 
created when Mr. LaQue 


Upland, Pennsylvania, were selected 
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Vice 


NACE 


Director Representing Active 
Membership order accept the 
Presidency the Association. 


M:. Gorman graduated 1909 


Clarkson College Technol- 


Potsdam, Y., with degree 


ogy. 

engineering, following 
was affiliated with the 
Section General Electric 
Schenectady, Y., for 
two vears. spent one year 


structor electrical engineer- 
1912, has been mem- 


ing 

ber the engineering staff the 
Cor Edison Company 
York, and predecessor compa- 
por int work, has, since 1936, 
engineer Charge Elec- 


ground cable and gas piping instal- 
lations. For number years 
was chairman one the project 
committees the Joint Sub- 
Committee Development and Re- 
search, Edison Electrical Institute 
and the Bell Telephone System, and 
has served various capacities 
several other committees dealing 
with corrosion problems. 

Mr. Jenkins, who Research Su- 
pervisor, The Union Oil Company 
California, Wilmington, attended 
Southwestern University George- 
town, Texas, and received 
degree from Massachusetts Institute 
Technology, Cambridge, Mass., 
1918. taught chemistry Emory 
University, Atlanta, Ga., from 1920 
1921, the same time doing graduate 
work physics and math. also 
did graduate work the University 
California, Berkeley, during 1920 


NEWS 
and 1921. During the course pur- 
suing his education, Mr, Jenkins 
was employed research chemist 
The Texas Company, Port Ar- 
thur, Texas, 1919-1920 and re- 
joined the company 1922. 
served Head the Standardiza- 
tion Department, Technical Divi- 
sion, Texas Company New York 
from 1926 1930, and the latter 
year became affiliated with Union 
Oil, research chemist. 1932 
was promoted His present po- 
sition, 

Mr. Stearns has his own company 
Shreveport, La., being the devel- 
oper and designer electronic 
device for detection holidays 
pipelines, graduate engineer, 
was associated with the United Gas 
Pipe Line Company for number 
years. Among the first join 
NACE individual member, his 
company has since become Asso- 
ciate member. has been liberal 
advertiser the NACE journal, 
since the first issue was 
published. designed and created 
the NACE Emblem and presented 

Appointment director fill 
Mr. Anderson’s unexpired term 
Director representing the Corporate 
Membership will held abey- 
ance pending his confirmation 
the membership Vice President. 
Announcement nominations has 
been forwarded all Members 
the Association accordance with 
the By-Laws. The new officers will 
installed during the Annual Ban- 
quet, scheduled Wednesday evening, 
April during the Conference and 
Exhibition the Association, which 
will held the Hotel Jefferson, 
St. Louis. 
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ASSOCIATION BY-LAWS AMENDED 


The Board Directors the 
National Association Corrosion 
Engineers voted adopt amend- 
ments the By-Laws the Asso- 
ciation recommended the Policy 
and Planning Committee, and sub- 
mitted Trueblood, chair- 
man the committee. These amend- 
ments, extracted from the Policy 
and Planning Committee report 
January 1948, approved the 
Board Directors NACE dur- 
ing their January 12-13, 1948, meet- 
ing St. Louis, Mo., follow: 


ARTICLE The first paragraph Sec- 
tion amended read: 

Section Regional Management Com- 
mittee shall appointed annually the 
Board. shall consist least five mem- 
bers who are Regional Directors, Chair- 
man, appointed the Board Direc- 
tors, who shall not Regional Director 
and shall Active Member the Asso- 
ciation the official representative 
Corporate Associate Member, and Vice- 
Chairman who shall appointed the 
Board Directors. The Chairman shall 
ex-officio member the Board. 


ARTICLE VIII. Section amended 
read: 

Section Such Regional Divisions, which 
shall consist only members this Asso- 
ciation good standing, shall elect their own 
officers and committees, and may make any 
rules for their government not inconsistent 
with the Articles Organization and By- 
Laws the These rules must 
first approved the Board; and shall 
drawn that the following requirements 
are observed 


The fiscal year each Regional Division 
shall the calendar year, January 
December 31. 


The administrative organization for 
Regional Division shall the form 
treasurer the Division, regional direc- 


tor, and fifth member. The officers 
this Board Trustees, consisting 


treasurer, shall identical 
with corresponding officers the 
Division. 

tees shall consist any three its 
bers. 

Division organizations. 


held meetings the regional 
ship, all members record the 
Division shall advised least one 


advance concerning the meeting 


for such purposes shall 


COC 

members present the meeting 
. . 

are eligible vote and who vote. 
ety 


Regional Divisions with the approval 
the Board Trustees. 
ARTICLE VIII. The last paragraph 
Section amended read: 

Association funds the hands 
Divisions shall not accumulated 
gional Division amount greater 
that which would entitled use 
calendar year. the end one year 
activities the Regional Division have 
required use the amount moncy 
ceived from the Association, the Board 
direct the Secretary and Treasurer 
the amount Regional Division wil 
receive for use the subsequent year 
sum needed restore the funds 
amount entitled used that year. 


The Board Directors 
adopted amendments the 
By-Laws for Regional Divisions 
posed the Policy and Planning 
The Model By-Laws, 
amended during the January 
NACE Board Directors meeting 
early edition 
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ACTIVITIES THE NACE COMMITTEE RELATIONS 
WITH OTHER TECHNICAL SOCIETIES DURING 1947 


the NACE Committee quite successful. Plans are being 
with other Technical So- publish the combined sym- 
the committee: “Another activity has 
1947, the Committee ticipation means representa- 
ons with Other Technical So- tives the Technical Practices 
has pursued its objective Committee, the work the Cor- 
friendly relations with relating Committee Cathodic 
organizations its field and Protection. this work the NACE 
rating with them avoid du- has been associated with American 
ion effort. Petroleum Institute; American Gas 
activity was the Association; American Public 
aid and holding the sym- Works Association; International 
Cathodic Protection Signal Association; Bell 
with the Corrosion Di- System; American Association 
the Electrochemical Soci- American Water Works 
ety. This was held Pittsburgh, Association; Edison Electric Insti- 
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anning 


few the 266 persons who attended the Cathodic Protection Symposium, jointly sponsored the 

Association Corrosion Engineers and the Corrosion Division Electrochemical Society 

hich was held Pittsburgh, Pa., December, are pictured above. From left right they are 

Standard Oil Development Co. 


_ 


CORROSION 


tute; United States Independent 
Telephone Association; and West- 
ern Union Telegraph Company. 

“With the Natural Gasoline Asso- 
ciation, the Technical Practices 
Committee has carried out exten- 
sive field corrosion tests which have 
added greatly the knowledge 
how metals and alloys withstand at- 
tack corrosive condensate wells. 
Results these tests will have con- 
siderable bearing the choice 
materials for this service. 

“Arrangements were made par- 
ticipate the Pittsburgh Interna- 
tional Conference Surface Reac- 
tions, held June, 1948. Co- 
operating organizations will be, 
Electrochemical American 
Chemical Society American Society 
for Metals; Pittsburgh Physical So- 
ciety; National Association Cor- 
rosion Engineers and University 
Conference Corrosion. 

“NACE will also participate 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


the Cleveland Corrosion 
held the fall 1948. The| 
associated organizations will 
American Chemical Society 
can Institute Chemical Engineers 
and Electrochemical Society. 

NACE was represented 
who contributed papers the 
ternational Congress Corro 
held Paris, France, and spons 
lurgie and the 
nique des Etats Propriete: 
Surface des Metaux. 

the Electrochemical Society, 
the Publication Committee, re-| 
publication technical papers 
sented before that society. 

“This committee plans 
the efforts indicated its title 
hopes expand its work 
corrosion.” 


PERSONALS 


Farmer has been named As- 
sistant Sales Manager for the Cam- 
eron Iron Works, Houston, Texas. 
Mr. Farmer has been the oil tool 
supply and manufacturing industry 
the Gulf Coast and Mid-Continent 
for the past years. joined 
Cameron’s sales staff 1942, work- 
ing Houston and later the Cor- 
pus Christi area. 1944, was 
sent Tulsa Mid-Continent Di- 
vision Manager, and recently 
moted his present position and 
returned Houston, Gustine, 
formerly Cameron sales representa- 
tive Shreveport, has been 
transferred Tulsa succeed Mr. 
Farmer. 


Those this country and 
interested the field 
Standardization will regret 
ministrative Head the 
Standards Association. For many 
years. Mr. Agnew has devoted his 
entire time the development 
the American Standards Association 
and the standardization which 
accomplished. Largely through his 
foresight and efforts, those cor 
cerned with industrial 
may now speak the same 
units, the lack which 
past has often led confusion ani 
misunderstandings the 
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NACE NEWS 


Mr. Agnew’s retirement took 
eded Admiral George Hus- 
USN (Ret.) who was war- 
Chief the Navy’s Bureau 
ance. Cyril Ainsworth, who has 
ished high reputation during 
Director Assistant 
tary the ASA, will continue 
offices with added responsi- 
Huddleston and Earl 
the Huddleston Engineer- 
o., Bartlesville, Okla., recently 
ned from Mexico City, where 
conducted corrosion surveys 
and performed consulting work 
with pipeline corrosion. 
Earl Gorgis, graduate North- 
wesiern Commerce School, has been 
appointed Advertising Manager for 
the Dearborn Chemical Company, 
cializing boiler water treatment 
and rust preventives 
marine, and industrial use. Mr. 
Gorgis was formerly associated with 
Aubrey, Moore and Wallace, the 
Honolulu Advertiser Hawaii, Wade 
Advertising Agency, and most re- 
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St. Louis Section Petitions 
Members the National Association 
Corrosion Engineers who reside the St. 
Louis area, met February 1948, that 
Missouri city and voted petition the 
‘North Central Regional Division the 
Association, for recognition Local 
Section, known the Greater St. 
Louis Section; and with officers follow: 
Chairman—W. Keller, Johns-Man- 
ville Sales Corp., St. Louis, Mo. Vice 
Chairman—Otto Fenner, Monsanto 
Chemical Co., St. Louis, Mo. Recording 
Secretary-Treasurer—Wm. Heideman, 
Socony-Vacuum Oil Co., East St. Louis, 
Corresponding Secretary—W. Gross, 
Tretolite Co., Webster Groves, Mo. 


cently the advertising department 
the General Electric X-Ray Corp. 

Wayne Broyles has joined the 
sales staff Brance-Krachy Co., 
Inc., Houston, Texas, distributors 
various oil field equipment. Mr. 
Broyles, formerly with The Texas 
Pipe Line Co., the same city, will 
handle the sales rectifiers for ca- 
protection. 

Walter Remmers has been 
elected President Electro Metal- 
lurgical Company, was announced 
William Priestley, Chairman 
the Board. Mr. Remmers was 
also elected President Electro 
Metallurgical Company Canada, 
Ltd., and other associated metallur- 
gical units the Union Carbide and 
Carbon Company. Mr. Remmers has 
been Vice President and Director 
Electro Metallurgical Co. since 1945, 
School Mines and Metallurgy, 
and took post graduate work met- 
allurgy the University Michi- 
gan. has been associated with 
various metallurgical units Union 
Carbide since 1936, 

Carl Schmitz was promoted ef- 
fective January Vice President 
and Director Engineering, Crane 
Packing Company, Chicago, 
was formerly chief engineer for the 
Company. 


CORRECTION 


the NACE Membership Roster 
which appeared the January edi- 
tion Corrosion (Vol. No. 
1948) James Curran- should 
shown associated with the Wal- 
worth Company, Greensburg, Pa., 
and Van Ratcliff associated 
with the Rufnek Chemical Co., Hous- 
ton, Texas. 


The 
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FOLLOW THE AMERCOAT LINE RESISTANCE 


Typical Chemical Industry Problems 


iagipmem Characteristics Of Exposures Coating Recommended 


Coate 
‘0. 33 recommended for table tops; fume 


LABORATORY AMERCOAT 

EQUIPMENT Corrosion caused by a wide variety of hoods, ducts, lab equipment and concrete floors. Pro- 

— jars Fume chemicals, fumes and condensation. vides an attractive abrasion resistant finish that will @ 
Hoods and Ducts, resist most chemicals and solvents. 


Equipment, Etc. 


PIPE sour crude; also by aectrolytic action. COAT Plastic Lined Pipe is recommiended. For sewage, 
* petroleum, food products, and milder chemicals, 
teel and Concrete Contamination of contained product GoaAT No. 23, 44 or 55 are u Exterior of pipii 
; hemical and el subject to corrosive chemicals,fumes, and soil corrosion, 
pipe subject chemical No. provides outstanding protection 


trolytic corrosion. 


Corrosion of interior caused by acids, ral eth 
salts, alkalies, petroleum products, 
and organic —— Contamina- 
tion of contained p' uct by contact 
TANKS AND Nos. 31 and 55 for conce: 
with iron. Vapor space corrosion. 
TANK CARS varying elevated temperatures. 
your specific problem. 
Corrosion exterior Exterior-AMERCOAT No. recommended for 
weathering, fumes and spil- resistance weathering, chemical fumes 
tank. and spillage. 


lage of contents 
AMERCOAT No. 33 recommended for concrete floors 


and structural steel. Excellent abrasion resistance 
unaffected by acids, oils, and cleaning compounds. 


AMERCOAT No. 88 recommended for masonry ceil- 


i mes from corrosive 
erior. Odorless during 


FLOORS 
WALLS, 
CEILINGS, chemicals. Abrasion on floors from ings and walls—interior and ext 
4 foot traffic. Mold and fungus growth. and after application. Weatherproof and waterproof. 
STRUCTURAL STEEL Weathering on exterior surfaces. Resists bacteria, mold and fungus growths. 
AMERCOAT has excellent adhesion to both concrete 


d metal. Available in 14 colors. 


= 
AMERCOAT No. 33 recommended for most exterior 


PROCESSING 
EQUIPMENT Corrosion due to acids, salts and al- surfaces of process equipment at temperatures up to 


Clorifiers, Filters, kalies; 8 jllage, fumes and moisture 0° 

pron ded for stacks and other 
Pumps, Conveyers, 00° F. Write for rec, 
Scrubbers, Ete. 


auses of corrosion and Uf 
indicated by the actual ex The 
gives full descriptions of all enough to i hg 
offers variety coatings, each designed 


meet most every condition 
meet important requi 
quirements control corrosi 
sion industry. 


Write for 
Your Copy AMERCOAT Coatings for full range 
ubject constant immersion, high 
You als and excessive temperatures. Write for 
COAT 


Corrosion Manual and com 
plete informati 
AMERCOAT. Please specify your industry. 


DIVISION, AMERICAN AND CONSTRUCTION 
Box 3428 Terminal Annex Los Angeles $4, Californi 
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the newly organized 


San Francisco Bay Area the 
ern Region NACE held 
ssful meeting February 
Oak ind, Calif. Edwin Barbee; 
San Francisco Water Depart- 
men spoke the subject, “Corro- 
sion Tuberculation Studies With 
San Francisco Water,” and 
the Cargocaire Engineer- 
ing presented paper 


North Texas Section the 
Central Regional Division 
NACE met January Fort 
Worth, Texas. Mudd, Senior 
Corrosion Engineer for Shell Pipe 
Line Corporation, and Treasurer 
the parent Association, held the in- 
engineers with talk the eco- 
nomics corrosion control. Mr. 
Mudd also pointed out that the cor- 
rosion research the Association 


been valuable that the Brit- 


ish, Australian, New Zealand and 
even the Russian governments have 
sought details the results. 


Bibliography Soon Ready 


contract covering printing and bind- 
ing the Bibliography Corrosion 
Literature for 1945, prepared Hugh 
McDonald, James Waber and Robert 
Misch, has been let NACE Foote 
and Davies, printers in-Atlanta, Georgia. 
expected that this comprehensive survey 
corrosion literature will off the 
and available for distribution April 
this year, 


CORROSION—-NATIONAL ASSOCIATION 


CORROSION ENGINEERS 


GENERAL INTEREST 


Use With Impressed Current met 
January 31, 1948, Houston, Texas, 
for purpose detailing procedure 
for collecting and recording test re- 
sult data, according Donald 
Bond, The Texas Pipe Line Co., 
Chairman the Committee. The 
plan adopted calls for periodic in- 
spections all test sites, with re- 
ports going the Chairman and 
Oliver. Mr. Oliver will record 
all data received, and draft prog- 
ress reports, subject approval 
the entire committee, for presenta- 
tion specified times. The first re- 
port planned made during 
the NACE Conference St, Louis, 
Mo., April. All activities the 
Committee will clear through the 
Chairman, assure that proper 
coordination attained, and com- 
plete file test results main- 
tained and available. The Commit- 
tee has made excellent progress 
since its formation little more than 
year ago, with all test installations 
made the process installa- 
tion the moment. Any further 
test installation 
determined the results ob- 
tained from present installations, 
may decided the Commit- 
tee. The original program and scope 
the Committee was established 
earlier reports from the Commit- 
tee, which were published the 
June and July, 1947, editions 


: 
- 
n. 
— 
| 
is 
at @ : 
for 
nes 
ors 
ce 
ping 
roof. 
rete 
erior 
other 
ive 


CATHODIC PROTECTION 


RECTIFIERS 


cordially invite you.to visit 


CONVENTION 
APRIL 5-6-7-8 
BOOTH NO. 


Jefferson Hotel St. Louis, Missouri 


National Distributors 


CATHODIC SERVICING 


1024 NORTH OLIE STREET PHONE 7-5890 
OKLAHOMA CITY, OKLA. 
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method welding said 
simplify the problem per- 
man attaching anode leads 
pipe has been developed The 
ric Railway Improvement Co., 
East 61st Place, Cleveland 
The method employs the 
ther process, which consists 
the granular metals—princi- 
aluminum and copper oxides— 
molten metal, and 
dire this metal against the object 
welded. The apparatus and 
operation are said 
simple that any workman can 
procure welds more surely than ob- 
tained gas electric welding. 
Cosi installing anode leads 
this method claimed considerably 
less than that orthodox methods. 
writing the manufacturer. 
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NEW PRODUCTS, MATERIALS AND SERVICES 


new vinyl coating announced 
the Amercoat Division the 
American Pipe and Construction 
Co., Box 3428, Terminal An- 
nex, Los Angeles 54, Calif. The 
coating, called Amercoat 88, pig- 
mented vinyl resin dispersed 
water, and because this has 
unpleasant odor, either during 
after application. The coating said 
capable resisting most dilute 
acids, and unaffected alkaline 
cleaning compounds normally em- 
ployed detergents. resistant 
alcohols and most ali- 
phatic petroleum hydrocarbons. Wa- 
terproof and weatherproof, un- 
all animal and vegetable oils; will 
not support growth bacteria, mold 
and fungi. Possessing higher solid 
content than 


Members NACE who reside the East and motor the April Conference and Exhibition will 
more than likely enter St. Louis via the MacArthur Bridge, shown above, crossing the Mississippi River. 


2: 
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coatings, produces thicker coat- 
ing with fewer coats, providing 
greater coverage and better sealing 
action. can applied brush 
spray, and air dries without baking, 
and does not sag run vertical 
walls, and levels well. can ap- 
plied over concrete, masonry, 
wood surfaces, and will not soften 
lift old paint. Detailed informa- 
tion can obtained from the manu- 
facturer. 


Increasing application alumi- 
num conduit for the many electri- 
fication projects Latin American 
countries has been reported the 
Aluminum Import Corporation, 620 
Fifth Avenue, New York 20, 
recent months this company has 
received totaling approxi- 
mately million pounds, Barbados, 
Bolivia, Colombia, Jamaica, Mexico, 
Panama, and Peru are among the 
countries where important quanti- 
ties are order. Aluminum Import 
Corp. the Western Hemisphere 
distributor for all products the 
Aluminum Co. Canada, Ltd., in- 
cluding alumium conduit, which 
marketed under the trade name 
Alconduit. The company claims sev- 
eral advantages for this product 
electrical use, among 
corrosion resistance and high elec- 
trical conductivity. Literature 
this aluminum conduit can ob- 
tained from the distributor. 


Two new anti-corrosive coatings 
which will air-dry without baking 
have been announced under the 
trade name Indus- 
trial Metal Protectives, Inc., Dayton 
Ohio. claimed the manu- 
facturer that accelerated laboratory 
tests indicate 20-year corrosion 
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protection life for the coatings, 


which are reported flexible that 
sheets, pipe forms, etc., which 


plied can bent double without 
rupturing. Adaptable production 
line methods dipping, spray ng, 
brushing, roller coating, these 
coatings have found application for 
air conditioning equipment, bakery 
equipment, automotive parts and as- 
semblies, valves, sheets, pipe, 
and other products, and can alsc 
used for maintenance and 
existing 


Charles Hardy, Inc.. 420 Lexing- 
ton Ave., New York 17, Y., an- 
nounced availability 18-8 stain ess 
steel paste for purpose obtaining 
corrosion-resistant surfaces. 


formance tests indicate that the 


presence strong concentrations 


nitric acid, sulfuric acid, and 


fluroic acid fumes, 
blades coated with this 
vived six months compared with 
two weeks where other metallic 
coatings were used. Test panels with 
single stainless coating withstood 


more than 200 hours exposure 


Almost any clear lacquer 


varnish, bronzing fluid may 
employed vehicle, with normal 
mixing requirement being approxi- 
mately two pounds paste the 


gallon vehicle. can applied 


either brush spray. Detailed 


information available from 


distributor. 


the 


Stalpic Coating Corporation, 1128 
West Armitage Ave., Chicago 
Ill., has available technical literature 
pertaining the phenolic coating 
bearing the Company’s name. 


obtainable free upon request. 
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for Unions... 


HYDROCARBON 
CORROSION PROOF RESISTANT 


RUST PROOF FIT ANY API FLANGE 


ACID AND ALKALI TEST PRESSURES 
RESISTANT 10,000 


HIGH DIELECTRIC 
STRENGTH INEXPENSIVE 


See Our Exhibit the All-Corrosion Show NACE 
St. Louis April 5-8 


SERVICE ENGINEERS, INC. 


FIRST NATIONAL BANK BLDG. FORT WORTH, TEXAS 
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Permanent 
Pipe 
Protection 


SOMASTIC 


REG. U. S. PAT. OFFICE 


complete 
protection prove the staying 
power SOMASTIC Pipe Coat- 
ing. The permanence this 
treatment introduces important 


eliminates costly corrosion 
damage. 


metal cost. Pipe wall 
thickness can reduced 
‘minimum required operat- 
ing pressures, 

Applied pipe operating pipe 

lines, prices that show the 

owner attractive return. 


Manufactured 
BECHTEL 
CORPORATION PRICE CO. 
SAN FRANCISCO and SOMASTIC DIVISION 
WILMINGTON, California BARTLESVILLE, 
the Western States —in the States east 


and foreign countries the Rocky Mountains 
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and Finishes for Tropi- 
Gen. Elec. Mat. Meth. 25, 
77-80 (1947) May. 

Results humidity and salt 
ess steel type 416, machined, 
machined and punched and 
and type 347, wrought alumi- 
aluminum castings, yellow 
brass-copper, silicon bronze and 
bervllium-copper, die cast, 
alloy No. and 
magnesium die cast with various 
types surface finishes are tabu- 
lated. Results obtained while devel- 
oping satisfactory finishes for 
variety specific parts sub- 
assemblies for electrical instruments 
used under tropical conditions. 


BEARING CORROSION 


Corrosion Failure Diesel En- 
ines Bearing Materials Rust 
reventives and Corrosion Inhibi- 
‘orld, 120, No. 3123, 531-533 (1946). 
Inst. Metals Metall. Abs., 14, 
(1947) Mar. 

Reviews the compositions and 
properties modern diesel engine 
bearing materials, discusses the de- 
velopment preservative lubricants 
and rust preventives, and considers 
the chemistry corrosion inhibitors. 


—INCO. 


Abstracts 


COATINGS 


Electron Diffraction Study Ox- 
ide Films Formed Molybdenum, 
Tungsten and Alloys Molyb- 
denum, Tungsten and Nickel. 
HicKMAN AND GULBRANSEN, 
Metals Technol., 14, (1947) Apr. 

Following survey the litera- 
ture, results study the follow- 
ing problems are presented: exist- 
ence diagrams the oxides occur- 
ing molybdenum and tungsten; 
existence diagrams the oxides oc- 
curring the alloys 80% molyb- 
denum-20% tungsten, 93% molyb- 
denum-7% nickel, 93% 
nickel; and effects heating and 
cooling the oxides that form these 
metals and alloys. 


Electrical Properties Paint 
Films Metals. AND 
Nature, 159, 678-679 
(1947) May 17. 


Results obtained for several paint 
systems show that there char- 
acteristic fall potential during the 
first few hours. Afer inervening 
period somewhat fluctuating po- 
tential there rise maximum 
with final decline. Apparent ohmic 
resistance and apparent capacity 
paint film were next investigated. 
Capacity changes are shown 
roughly parallel the approximate 
area covered with 
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CATHODIC PROTECTION 


Novel Groundbed for Cathodic 
Pipe Line Co., Petro. Eng. 18, No. 
(1947) April. 

continuous cathodic protection 
system described using makeshift 
materials installed wartime 
combat excessive leakage Mag- 
nolia Petroleum Corp. pipelines 
transversing highly corrosive soil. 
Hand insulated damaged steel drill 
cable was used underground con- 
nections from rectifiers pipelines 
ground bed. The ground bed con- 
sisted foot joints junk pipe 
welded the cable. Rectifiers 
volts, amperes output current 
1.03 milliamperes per square foot 
pipe surface. Relevant corrosion 
and engineering data are given 
graphically. 


CHEMICAL CORROSION 


Selecting Chemical Pumps. 
Allis-Chalmers Manu- 
facturing Co., Chem. Eng. Prog., 
No. 17-20 (1947) Feb. 

The more important construction 
details and operating factors that 
should considered when choos- 
ing chemical 
where both corrosive and abrasive 
liquids are handled are discussed. 
Pump parts subject corrosion are 
The casing volute, im- 
peller and wear plate, are subject 
the most extreme wear and have the 
shortest life. Use stainless steel 
impellers mentioned. The im- 
portance the stuffing box with 
pumps handling corrosive solution 
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Sulfuric Acid Concentration 
Summary. Editorial Staff Report, 
Chem. Inds., 60, No. 50-52, 
Jan. 

Concentrators are usually 
high temperatures, because 
less brittle, but also less 
sion resistant. Tantalum 
going tests present for this 
cation. Concentrator 


INCO. 


Regularities the Action 


ganic Acids. (In Russian.) 


Applied 


(USSR), 19, No. 761-772 


lead, tin, copper, and 
sulted the observation certain 
regularities their behavior, espe 
cially connection with 
tion constants and concentration 
acids, temperatures, and 
action, Results are tabulated 


“Chemico” Drum-Type 
Chem. Eng. Prog., 48, 
(1947) May. 

Description design, operatiot 
and materials construction. Ste¢ 
acid cooling coils are 
Stainless Type 304 increased life 
coils slightly under 
tions, but corroded 
than steel with under 93% acid. 
Ordnance Works cooler design 
element consisting cast 
hairpin tubes, service-proved, 
sure used for strong 
residual acid from nitration 
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Dedicated 


Service 


For All 


Industry 


CONCENTRATED COVERAGE.... 


CORROSION reaches majority corrosion engineers 
throughout the world, being distributed foreign countries 
besides the United States and Canada. Here the medium 
reach this highly concentrated group specialists—the men 
who specify and recommend the materials, equipments, serv- 
ices and devices their companies use combating corrosion. 


For rates and mechanical specifications write: 


CAMPBELL, Executive Secretary, 


National Association Corrosion Engineers 
905 Southern Standard Building, 711 Main Street 


HOUSTON TEXAS 


The Authority Field 
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cesses reported precipitators, 
where excess fuming was found 
the usual thing. Tube precipitat- 
ors must utilized. Flow diagram 


shows the “Chemico” drum-type 
concentration process and equip- 


Wood vs. Corrosion. 
Corros. Mat. Prot., No. 6-11 
(1947) Jan.-Feb. 

account the use wood 
tanks and wood pipes for carrying 
various corrosive 


Acetic Acid and Chlorine vs. Ma- 
terials Chemical Plant Construc- 
tion. Chem. Eng. 54, 241-242 (1947) 
May. 

Series includes articles Haveg 
plastic material) stainless steel; 


CORROSION ENGINEERS 
miscellaneous resinous coatings and 


Hydrogen Peroxide. Structural 
Materials, Manufacture and 
Eng., 54, (1947) Apr. 

Summary discusses the fitness 
various materials from 
point corrosion and ac- 
tivity catalyzers peroxide de- 
composition. Stabilizers 
gested for certain cases. Also de- 
scribes manufacturing methods and 


Mechanism the Sulfide Corro- 
sion Iron. (In Russian.) 
(USSR), 19, No. 

Comparison between experimental 
data for sulfide and for oxide cor- 
rosion iron revealed certain simi- 


PROTECT YOUR PIPE COATING 


with 
WILLIAMSON PIPE LINE 
CASING INSULATORS* 


This device—simple, rugged, 
—supports and guides the leading end 
coated line pipe into the right-of-way cas- 
ing under railroads and highways. 

Additional Casing Insulators, clamped 
around the pipe every feet, serve 
three purposes: 

1—To protect the pipe coating. 

2—To act pipe skids, facilitating in- 

stallation. 


3—To separate pipe and casing, assuring 
permanent insulation for cathodic pro- 
tection. 


: 

*Patent Pending. 
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Freedom From Pipe Corrosion Worries 


Never before has been more import- 

ant protect pipe lines than today. 

And more and more pipe users have 

Complete Service discovered practical way insure 

Coating and Wrapping freedom from pipe corrosion worries 

—At the Mill turning the job over Pipe Line Serv- 
—At Yard Railhead ice Corporation. 

—Over the Ditch You can count America’s most com- 

Pipe Cleaning Service plete pipe coating and wrapping service 

protect your lines dependably and 

economically through six conveniently 

Pipe Delivery located plants. All types service 
are available. 


Pipe Storage 


Steel Pipe Protectio 
Longview, Cor pus 
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larities. The main difference seems 
that the concentration com- 
ponents the lattice structure 
the iron-sulfur system varies over 
larger range than the iron- 
oxygen system.—BLR. 


Use Silver-Silver Chloride Ref- 
erence Electrodes Dilute Solu- 
tions. Faraday Soc. 
Preprint, pp. (1947) April. 

short account given the 
use corrosion work silver/sil- 
ver-chloride reference electrodes 
solutions containing little 
ppm chloride, and temperatures 
85° The problem the 
interpretation potential measure- 
ments made different tempera- 
tures 


STOP 
THOSE 


LEAKS 


DON'T replace Pipeline 
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Alloying Steels for Corrosion Re. 
sistance Gas Condensate Fluids, 
Mines) Paper, NACE, Chicago 
10/47) abs., Oil Weekly, 125, No. 
April 14. 

Laboratory tests were run 
lect the most effective metal 
subjected actual field tests the 
attempt minimize corrosion losses 
high-pressure, high-velocity ‘low 
gas condensate well equipment. 
Results tests steel 
exposed for 28, and days 
the action carbonic acid, propi- 
onic acid, and phenol indicate 
carbonic acid, steel containing 
less than 8.6% nickel more ef- 
fective than carbon steel, while for 
higher nickel content the effective 
corrosion resistance 


matter whether your pipe- 
lines are leaky like the above, 
er corroded 


Section Showing Redwood Plugs Stopping Leaks, BELIEVE 


OR NOTI 
PROCESS . . . Now Leak and Corrosion Proof and will give new pipe-like 


performance for many years. 


same Pipe was Cement Lined PLACE -by TATE 


What TATE PROCESSING your pipelines means to you 
1 Water pipelines may be cleaned and Leak problems eliminated. Coment 
cement lined without removal. lined mains cannot corrode. 


like that 

they can 
lan Protective coatings one quarter inch 


@ or more in thickness, Pumping costs reduced to minimum, 


* Capacities restored. 


lined just where they lie and 
made like this 
This Method of Rejuvenation of Existing Pipelines is Being Used Extensively the World 


Cement lining compacted under pres- 
le sure uowards to 130 pounds to 6 A “TATE” lined pipe gives new pipe- 
square inch. Assuring maximum den- '* like performance, for only portion # 
sity of coating. new pipeline cost, 


over... Why Not Consult Us, Without Obligation—For further particulars and prices. 


TATE PIPE LININGS, Inc., Andover, Massachusetts 


CALIF. REPRESENTATIVE: 849 Lime Ave. Monrovia Phone Monrovia 1-3913 
TATE PROCESSES Operated in United States of America, England, South Africa, Australia, New Zealand. 
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The American Pipe Coupling Shunt consists 
rectangular copper bar flash-butt welded steel terminals 
shaped to fit the curvature of the pipe. A secondary steel 
wire shunt fits into the same terminals and should be 
welded to the middle ring of the coupling (as shown) to 
keep the potential of this ring the same as that of the 
pipe. This wire can also be tacked to the follower rings. 


preventing corrosion. consists essentially 
raising the potential the earth around 
the pipe line that electric current flows from 
the earth the pipe. The current then 
drained from the pipe line intervals through 
electrical conductors firmly bonded the pipe 
and connected back the current supply. 

For pipe lines employing mechanical cou- 
plings, special shunt has been developed 
engineers the American Steel and Wire Com- 
pany. This assures firm bond between all 


sections pipe protected. The shunt has 
steel terminals that can easily welded 
steel pipe with steel electrodes without causing 
dangerous fumes. This important feature 
has been found that the welding copper 
steel with non-ferrous electrode may cause 
poisonous fumes. 

For complete information Amer- 
ican Pipe Coupling Shunts, Coupon and Gal- 
vanic Anode Connectors, write American Steel 
Wire Company, Electrical Sales Division, 


Rockefeller Building, Cleveland, Ohio. 


AMERICAN STEEL WIRE COMPANY 


Cleveland, Chicago and New York 
Columbia Steel Company, San Francisco 
Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham 
Southern Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 
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idly, and that less than chro- 
mium content confers added cor- 
rosion resistance, Carbonic acid was 
most corrosive and phenol least cor- 
rosive the three reagents used. 
With each the reagents there was 
correlation between the effectiveness 
the film corrosion products 
slowing down metal loss, shown 
the tests and days dura- 
tion against initial loss the short- 
time tests. 


Gas-Condensate Reservoir Engi- 
neering, Part Equilibrium Factors, 
Hydrates, and Corrosion. 
(Bur. Mines) Oil Gas J., 
45, No. 41, 100 (1947) Feb. 15. 

Part report studies gas- 
condensate systems carried out 
the Bureau Mines cooperation 
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with the The internal cor- 
rosion equipment closely re- 
lated properties the flowing 
fluid. The occurrence the 
phase water the stream en‘er- 
ing the well bore, flowing the 
surface through tubing casing, 
and passing through Christmas-tree 
fittings collecting lines 
has bearing probable location 
corrosive attack. Equipment 
method used the Bureau Mines 
for measuring the liquid-gas ratios 
are briefly described, and results pre- 
sented. Experience gained inject- 
ing aqueous solutions inhibitors 
into wells indicates that fluid 
ing wells from reservoirs which 
there has been some decline pres- 
sure may undersaturated 
respect water formation pres- 


DIXIE TANK AND BRIDGE 


3523 LAMAR AVE.—P. BOX 


MEMPHIS TENNESSEE 


Representatives the Following Cities: 


SALT LAKE CITY, UTAH 
Box No. 1202 
DETROIT, MICH. 
Box No. 1423 
RALEIGH, 

Box No. 251 
SYRACUSE, 

Box No. 681 


FARGO, 
Box No. 1472 


MACON, GEORGIA 
Box No. 402 


PROVIDENCE, 
Box No. 202 


BUTTE, MONTANA 
Box No. 383 

GREENVILLE, 
Box No. 1074 

TAMPA, FLORIDA 
Box No. 1642 


RICHMOND, VIRGINIA 
Box No. 886 


SAN FRANCISCO, CALIF. 
Box No. 1445 
MO. 
Box No. 522 
SPOKANE, WASH. 
Box No. 906 
NEWARK, OHIO 
Box No. 623 


COLUMBIA, 
Box No. 472 


DALLAS, TEXAS 
Box No. 1881 
DENVER, COLO. 
Box No. 2037 


WAUSAU, WISCONSIN 
Box No. 682 


COMPLETE SERVICE FOR ELEVATED WATER TANKS—30 Years Experience 

Rebuild Your Tank Welding All Pits, Seams and Rivets. Rivets 

Removed. Water Supply Maintained While Work Progress. All Complete 
Jobs Guaranteed Years, With Yearly Inspections. 


SOUND PRINCIPLES WATER TANK MAINTENANCE and 
TANK TALK, Riley 


For Free 


Write 
Copy Publication: 
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217 North Detroit 


Explosion Proof Motor Controls 
Junction Boxes and Enclosures Automatic Pipe Line Instrument and 
Circuit Breakers and Lighting Panels Sampling Devices Control Panels 

Cathodic Protection Unit Substations 


CORROSION 
ENGINEERS 


New Portable Electronic Voltmeter 


Corrosion Engineers asked for it. And here is—the Nelson Class 942 
Direct Current Electronic Voltmeter which being used field survey 
work. This highly sensitive, battery operated, vacuum-tube voltmeter 
provides: 


1. High terminal resistance—10 megohms. 

2. Three convenient scales—0 to 1 volt: 0 to 2 volts: 0 to 10 volts. 

3. Easy portability; made of duro-aluminum; weighs only 15!/2 
ounds with batteries. 

Rugged construction makes especially suitable for field work. 


WRITE FOR COMPLETE INFORMATION. 


TULSA, OKLAHOMA 
MANUFACTURERS OF: 
Oil Field Motor Controls Switchboards 


Equipment 


Telephone 2-5131 
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sures and temperatures. For satis- 
factory operations, enough water 
has provided saturate the 
gas entering the tube, yet retain the 
injected sodium chromate solu- 
tion. 


Progress Metals. Sucker Rods 
for Corrosion Fatigue. 
Oil Gas J., 45, No. 38, 283 (1947) 
Jan. 25. 

Composition and properties, in- 
cluding corrosion fatigue endurance 
air, salt water and are tabu- 
lated for nickel-copper steel (Reli- 
ance) nickel-molybdenum steel 
(Type used for heavy duty sucker 
rods for corrosive wells the 
Emsco Derrick Equipment Co. 
Type recommended for corrosive 
conditions, but severe corrosion calls 


for the copper 
Both rods are heat treated full length 
and the copper-nickel steel 
perature avoid warping and scal- 
ing. Carbon content kept low 
(0.07-0.13) assist corrosion re- 


Coated Drill Pipe Successful 
J., 45, No. 39, 40-41 (1947) 

result its success «he 
most troublesome major drilling area 
the S., plastic-coated drill 
emerges partial, but practical 
solution the major problem 
drill-pipe failures highly corrosive 
areas. Early experimental work 
history and results field testing 
are described, with 
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For pipe lines and other buried structures 
Electro Rust-Proofing offers complete service 
survey, design, material and supervision employ- 
ing either electrolytic galvanic anodes—which- 
ever type indicated for the particular job. 


For submerged structures such water tanks, 
service includes survey, design, installa- 


tion and maintenance. 


Inquiries will handled promptly 
staff trained cathodic protection engineers. 
There’s obligation, course. Why not write 


today? 


ELECTRO RUST-PROOFING 


BELLEVILLE NEW JERSEY 
REPRESENTED PRINCIPAL CITIES 
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PALLADIUM MASTIC 


Use Where Paints Fail 


coating Palladium Mastic will not sag 
run when applied vertical surface forms 
perfect bond the surface which applied 
... and when applied metal plates sheets 
reduces heat flow approximately 65%! 


Palladium Mastic has gilsonite also in- 
cludes cork which bonds perfectly with any metal, 
whether galvanized, copper, brass, tin, lead coated, 
painted unpainted. 


Waterproofs, Weatherproofs, Insulates and Seals 


One application PALLADIUM MASTIC provides 
tough, flexible surface, equal thickness 
coats ordinary paint, giving waterproofing, weather- 
proofing, insulation and protection for many years—in 


Acclaimed Prominent Users 


few enthusiastic users are: Calco Chemical Co., American Oil Co., 
Southern Paper Board Co., Linde Air Products Co., 
Central New York Power Corporation. 


Dealers all over U. S. are prepared to make industrial applications of PALLADIUM MASTIC. 


EQUIPMENT MANUFACTURERS CO., Inc. 
206 ORISKANY ST. EAST UTICA N.Y. 


Without obligation our part please send further information. 


Address 


Name 


State 


arn 
eel, 
| 
| 
q 
i 
ipe 
and 
ing | : 
: 
| 
4 


CORROSION—NATIONAL ASSOCIATION CORROSION 


FUNDAMENTALS 


Note the Quantitative Implica- 
tions Hanawalt’s Theory Cor- 
rosion Magnesium-Base Alloys. 
(Eng.), 567-572 (1947) May. 

The theory, postulated Hana- 
walt, Nelson and Peloubet, ac- 
count for the influence traces 
iron and other impurities the cor- 
rosion magnesium-base alloys 
developed quantitative basis. 
The resulting equation shown 
agree with experimental results pre- 
viously obtained, using two alloys 
differing iron content. sug- 
gested that the equation should 
fitted results obtained from alloys 
which the impurities were subject 
closer control but, addition, 
prior reasons are given for supposing 


ENGINEERS 


that the basis theory incorrect. 
(Author’s summary.)—ALL. 


GENERAL CORROSION 


Glossary Corrosion Terms. 
Chem. Industries, 60, 618-620 
Apr. 

Glossary was prepared for 
sion the forthcoming Corrosion 
Handbook, sponsored the Elec- 
trochemical Society and 


Corrosion Taking Dollars from 
Products, Inc., Oil Gas 46, No. 
71, 92-3, (1947) May 10. 

Describes new chemical anii- 
corrosive treatment, field tests 
which indicate that pt. per day” 
reduced the number pulling 


ACIPCO PIPE RESISTS CORROSION 


Mono-Cast Centrifugal Cast Pipe 
High resistance Soil Corrosion 


WATER LINES 
GAS LINES 


LINES 
FOAMITE LINES, ETC. 


Used extensively for: SEWER LINES 


Mono-Cast Alloy 


Centrifugally Cast Steel Tubes 


CONDENSER COILS 
SPECIAL SERVICE 


PLAIN CARBON 
HIGH ALLOY, including 
18/8 25/20 CHROME-NICKEL 


AMERICAN CAST IRON PIPE COMPANY 


BIRMINGHAM ALABAMA 
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most 
FEARSOME THREESOME 


KOPPERS 


BITUMASTIC 


HOT APPLIED PIPE LINE 
COATINGS 

COLD APPLIED COATING 
AND PAINT 


ASBESTOS PIPE LINE FELT 


PROTECTIVE COATING 
FOR PIPE JOINTS 


Our direct-from-Houston warehouse distribution these 
products assures you prompt service anywhere Texas and 


Louisiana. 


James Mavor Company 


514 Building Capitol 2203 


KELLY BOB LINGLE 


HOUSTON TEXAS 
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due corrosion. Case histories 
three California wells using this 
chemical treatment are given, and 
manner application described. 
Neither the composition the 
chemical nor the name the com- 
pany are given. 


INHIBITORS 

New Corrosion Inhibitors for Oil 
and Gas Well Equipment. Chem. 
Eng. 54, No. 190 (1947) May. 

New corrosion inhibitors, known 
the “Kontol” line, are announced 
the Tretolite Co., St. Louis, for 
treating both pumping and conden- 
sate equipment. Kontol 115 oil 
soluble liquid, surface active, which 
builds thin film the metal 
surface and protects from corro- 
sive elements either brine con- 
densate. 
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METAL FAILURE 


Resistance Cavitation Erosion 
Translations the Institution 
gineers Shipbuilders Scotland, 90, 
203-245 (1947) Jan. 

Gives details investigation 
the effect composition upon 
resistance cavitation erosion 
several series alloys. The 
sition ranges examined embraced all 
the more satisfactory types alloy 
which have been used for propell 
the present. Results are 
lated, charted, and 


eral ways producing propeller al- 
loys with combinations mechani- 
cal properties superior mangancse 
bronze aluminum bronze were 


LIGHT COMPACT POWERFUL 


part your underground pipe cable system can hide from this electronic sleuth. 

Electrically and mechanically the design original. built render years 
trouble free service. It is simple to operate and one man can do every job. The circuits 
are completely enclosed and protected. The loops are concealed in case frames and mois- 
ture proofed. It is powered with common flash light batteries. 

An important feature is the specially designed single handle with secure mounting and 


loop balancing arrangement. 


Each unit weighs only five pounds. Batteries and tubes are regular stock items. 
The Wilkinson inductive type Locator has established a new Standard for performance. 


WILKINSON PRODUCTS COMPANY 


Originators of light weight all-purpose locators 
Box 1774, Wilshire-LaBrea Sta., Los Angeles 36, California 


i 
SON LINE LOCATOR 
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THE NEW JACOBS WIND ELECTRIC SYSTEM 
NOW OFFERS CONTINUOUS PIPELINE PROTECTION 
Guaranteed Years Unconditionally 
AGAINST BURNOUT DEFECTS 


Jacobs Wind Electric Plants have been recognized for many years 
the cheapest source direct current available along the pipelines 
America. Calm periods, however, have the past allowed some corrosion 
take place few intervals per year. 


The new Jacobs system utilizes 


combination method few strate- 
gically placed magnesium anodes and 
the new Jacobs Wind Electric Plant 
deliver 100% pipeline cathodic pro- 
tection current. 


The anodes are inactive when the 
wind electric plant supplying suffi- 
cient current, but automatically pick 
the load during 
life increased many times, 
and only comparatively few are re- 
quired with this system. Equipped with 
automatic electric relays. 


The new greatly improved Jacobs Wind Electric Plant almost 
attention-free. Its maintenance cost per 10-year period far below 
that any other method supplying cathodic protection. 


Write for literature and prices. 


THE JACOBS WIND ELECTRIC COMPANY, INC. 


Pipeline Division 
MINNEAPOLIS 11, MINNESOTA 


. | 
tion 
pon 

lors 
4 - 
a 


ASSOCIATION CORROSION ENGINEERS 


HOT-DIP GALVANIZE 


carries this Seal 
it’s job well 


tells you that each member this Asso- 
ciation has access to the accumulated 
and experience the entire 
membership. 

It is your assurance of the highest stand- 
ards quality materials and workman- 
ship, the latest equipment and most 
modern of galvanizing methods. 

Write the Association Members nearest 
you. They will gladly give you estimates 
or information on any galvanizing require- 


ments. 
ALABAMA 
THE LERIO CORPORATION, MOBILE 
CONNECTICUT 
WILCOX, CRITTENDEN CO., INC., 
MIDDLETOWN 
GEORGIA 
ATLANTIC STEEL COMPANY 
BOX 1714, ATLANTA 
ILLINOIS 
EQUIPMENT STEEL PRODUCTS, BLUE ISLAND 
JOSLYN MFG. SUPPLY CO., CHICAGO 
STANDARD GALVANIZING CO., CHICAGO 


MARYLAND 
SOUTHERN GALVANIZING CO., BALTIMORE 
CHIGAN 
RIVERSIDE FOUNDRY GALV. CO., KALAMAZOO 
MISSOURI 


COLUMBIAN STEEL TANK CO., KANSAS CITY 
MISSOURI ROLLING MILL CORP., ST. LOUIS 
NEW JERSEY 
DIAMOND EXPANSION BOLT CO., INC., 
GARWOOD 
L. O. KOVEN & BROTHER, INC., JERSEY CITY 
INDEPENDENT GALVANIZING CO., NEWARK 


NEW YORK 


THE THOS. WORKS, MASPETH 
OHIO 


THE FANNER MFG. CO., CLEVELAND 
THE NATIONAL TELEPHONE SUPPLY CO., 
CLEVELAND 
THE WITT CORNICE COMPANY, CINCINNATI 
COMMERCIAL METALS TREATING, INC., 
TOLEDO 
PENNSYLVANIA 
LEHIGH STRUCTURAL STEEL CO., ALLENTOWN 
PHILA. RANGE BOILER & TANK CO., 
COATESVILLE 
COLUMBIA MALLEABLE CASTINGS CO., 
COLUMBIA 
AMERICAN TINNING & GALVANIZING CO., ERIE 
HANLON-GREGORY GALV. CO., PITTSBURGH 
OLIVER IRON & STEEL CORP., PITTSBURGH 
PENN GALVANIZING CO., PHILADELPHIA 


TENNESSEE 
M. M. HEDGES MFG. CO., INC., CHATTANOOGA 
WASHINGTO 
ISAACSON IRON WORKS, SEATTLE 
WISCONSIN 


ACME GALVANIZING, INC., MILWAUKEE 


Index Advertisers 


Allied Chemical Dye Corporation, 


American Brass Company, The 
American Cast Iron Pipe Company 
American Hot Dip Galvanizers Association... 


American Pipe Construction Co. (Amercoat) 


American Steel and Wire Co............... 
Dearborn Chemical Company. Inside Front Cover 
Dixie Tank Bridge Company........... 
Dow Chemical Company, The............. 
Electro Rust-Proofing 
Equipment Manufacturers Co., Inc......... 
General Paint, 

Hill-Hubbell Co., Div....... Inside Back Cover 
Jacobs Wind Electric Company, Inc., The.... 
Midwestern Engine Equipment Co., Inc.. 
National Carbon Co., vii 
Nelson Electric Manufacturing Co......... 
Owens-Corning Fiberglas Corporation....... 
Perrault Brothers, Inc.................... 
Pipe Line Service Corporation............ 


Reilly Tar Chemical 


Outside Back Cover 
Wilkinson Products Company.............. 
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New York 17, New York 


THAT PAYS DIVIDENDS FOR YEARS 


You'll get back the slight additional cost *Perrault Pipe Wrap for installations 
and replacements the years extra life adds your pipelines. Insist these 
plus factors: 


Glass Pipe Wrap non-corrosive and has contact-reaction 
with metal. 


The glass filaments *Perrault Glass Pipe Wrap cannot absorb 
moisture. 


*Perrault Glass Pipe Wrap resists organic solvents and acids soil. 


Changes temperature encountered application and use have 
effect *Perrauit Glass Pipe Wrap. 


Excellent tensile strength plus extremely light weight provide for 
quick and easy application. 


*Perrault Glass Pipe Wrap has natural initial absorbency which 
allows pick more coating than other materials the same 
thickness and helps eliminate 


*Manufactured and Engineered the 
Corporation for distribution by Perrault Brothers. 
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YEARS 
EVERDUR Conduit sets notable 
service record Port Arthur refinery 


NSTALLED 1937 the Acid Cea- 
Company’s Port Arthur, Texas Plant, 
Everdur* Electrical Conduit shows 
evidence deterioration—despite coa- 
stant exposure corrosive 
Other installations Everdur 
this plant resist the attack moist 
salt air outdoor locations. 

Everdur Copper-Silicon Alloys are 
characterized high strength and ex- 
cellent resistance corrosion. Installa- 
tions made since 1933 have shown time 
and again that where ordinary conduit 
fails months, Everdur Conduit lasts 
for years. available two wall 
thicknesses, rigid conduit (RC) nomi- 
nal sizes inclusive, and the 
thinner walled Electrical Metallic Tub- 
ing (EMT) nominal sizes 
inclusive. Complete lines 
connectors, couplings, outlet boxes, etc. 
available Everdur Alloys from 


leading manufacturers. 
*Reg. U.S, Pat. Off 47216-8 


from mine to consumer 


the Port Arthur, Texas Plant 
The Texas Company, Everdur Con- 
duit used for protecting motor 

circuits from corrosive vapors ELECTRICAL CONDUIT 
the Acid Centrifuge Building. Also 


systems No. Alky- THE AMERICAN BRASS COMPANY 


lation Unit Cooling Tower and 
General Offices: Waterbury 88, Connecticut 


Subsidiary Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass LTD. 
New Toronto, Ont. 


Be 
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YOUR specification faithfully followed with 
proper enamel and felt wrapper application 
manufacturers rigid requirements and our time 
proved “unit loading method” warranting sat- 
isfactory delivery rail destination, point 
few HILL, HUBBELL’S unexcelled factory 
processed coating and wrapping services. 


Special design machinery for cleaning—prim- 
ing—coating—and—wrapping all standard sizes 
pipe from nominal, 30” D., assures 
positive control each step application. 


Let help solve your corrosion problems. 
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Division GENERAL PAI CORPORATION 
3091 MAYFIBUD RB. KY CLEVELAN D, OHIO. 


